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PREFACE 
~ o u g h l y  1 . 6  b i l l i o n  p e o p l e ,  40 p e r c e n t  o f  t h e  w o r l d ' s  popula-  
t i o n ,  l i v e  i n  u rban  a r e a s  today .  A t  t h e  b e g i n n i n g  o f  t h e  l a s t  
c e n t u r y ,  t h e  u rban  p o p u l a t i o n  o f  t h e  world t o t a l e d  o n l y  25 m i l -  
l i o n .  According t o  r e c e n t  Uni ted  N a t i o n s  e s t i m a t e s ,  a b o u t  3.1 
b i l l i o n  p e o p l e ,  t w i c e  t o d a y ' s  urban p o p u l a t i o n ,  w i l l  be l i v i n g  i n  
u rban  a r e a s  by t h e  y e a r  2000. 
S c h o l a r s  and po l i cymakers  o f t e n  d i s a g r e e  when it comes t o  
e v a l u a t i n g  t h e  d e s i r a b i l i t y  of  c u r r e n t  r a p i d  r a t e s  o f  urban growth 
i n  many p a r t s  o f  t h e  g l o b e .  Some see t h i s  t r e n d  a s  f o s t e r i n g  na- 
t i o n a l  p r o c e s s e s  o f  socioeconomic  development ,  p a r t i c u l a r l y  i n  t h e  
p o o r e r  and r a p i d l y  u r b a n i z i n g  c o u n t r i e s  o f  t h e  T h i r d  World; whereas  
o t h e r s  b e l i e v e  t h e  consequences  t o  b e  l a r g e l y  u n d e s i r a b l e  and a r -  
gue  t h a t  such  u rban  growth s h o u l d  b e  slowed down. 
A s  p a r t  o f  a  s e a r c h  f o r  c o n v i n c i n g  e v i d e n c e  f o r  o r  a g a i n s t  
r a p i d  r a t e s  o f  u rban  growth,  a  Human S e t t l e m e n t s  and S e r v i c e s  
r e s e a r c h  team, working w i t h  t h e  Food and A g r i c u l t u r e  Program, i s  
a n a l y z i n g  t h e  t r a n s i t i o n  o f  a  n a t i o n a l  economy from a  p r i m a r i l y  
r u r a l  a g r a r i a n  t o  a n  u r b a n  i n d u s t r i a l - s e r v i c e  s o c i e t y .  Data from 
s e v e r a l  c o u n t r i e s  s e l e c t e d  a s  c a s e  s t u d i e s  a r e  b e i n g  c o l l e c t e d ,  
and t h e  r e s e a r c h  i s  f o c u s i n g  on two themes:  s p a t i a l  p o p u l a t i o n  
growth and economic ( a g r i c u l t u r a l )  development ,  and r e s o u r c e / s e r -  
v i c e  demands o f  p o p u l a t i o n  growth and economic development .  
T h i s  paper  i s  one  o f  s e v e r a l  f o c u s i n g  on one o f  f i v e  c a s e  
s t u d i e s :  Mexico. I n  i t ,  a  Genera l  E q u i l i b r i u m  Model o f  Urbaniza-  
t i o n  and Development i s  b u i l t  f o r  t h e  Mexican economy. The model 
i n c l u d e s  some i m p o r t a n t  market  d i s t o r t i o n s ,  a  r e l e v a n t  s e c t o r i a l  
d i v i s i o n ,  a s  w e l l  a s  a  mean ingfu l  m i g r a t i o n  p r o c e s s  f o r  t h e  Mexican 
c a s e .  
A l i s t  o f  r e l a t e d  p a p e r s  i n  t h e  P o p u l a t i o n ,  Resources ,  and 
Growth S e r i e s  a p p e a r s  a t  t h e  end o f  t h i s  p u b l i c a t i o n .  

ABSTRACT 
The o b j e c t i v e  o f  t h i s  r e s e a r c h  i s  t o  p r o v i d e  a n  economic 
framework f o r  t h e  e v a l u a t i o n  o f  t h e  Mexican u r b a n i z a t i o n  pro-  
cess o v e r  t h e  p a s t  t h r e e  decades .  A s  t h i s  canno t  be  done i n  
a  s t a t i c  c o n t e x t ,  t h e  development  of  a  dynamic s i m u l a t i o n  model 
i s  proposed.  
The model emphasizes  a  r u r a l - u r b a n  dichotomy g i v i n g  spec-  
i a l  a t t e n t i o n  t o  r u r a l - u r b a n  m i g r a t i o n .  Urban a r e a s  c o n s i s t  
f i r s t l y  o f  an i n f o r m a l  s e c t o r ,  c h a r a c t e r i z e d  by e a s y  e n t r a n c e ,  
l i t t l e  t e c h n o l o g i c a l  p r o g r e s s ,  and f l e x i b l e  wages; and s e c o n d l y  
of  a  formal  s e c t o r  whose main c h a r a c t e r i s t i c  is r i g i d i t y  o f  
wages. On t h e  o t h e r  hand,  r u r a l  a r e a s  a r e  d i v i d e d  i n t o  s e c t o r s  
compr i s ing  commercial  and s u b s i s t e n c e  a g r i c u l t u r e .  M i g r a t i o n  
i s  a  d i s e q u i l i b r i u m  phenomena p e r c e i v e d  a s  a  f u n c t i o n  of  expec- 
t e d  wage d i f f e r e n t i a l s  between u rban  and r u r a l  a r e a s .  Rura l  
m i g r a n t s  a r e  t h o u g h t  o f  a s  s e a r c h i n g  f o r  f o r m a l - s e c t o r  j o b s  
w h i l e  b e i n g  employed i n  t h e  i n f o r m a l  s e c t o r ,  and i n  t h i s  s e n s e ,  
under-employment r a t h e r  t h a n  open-unemployment i s  emphasized. 
Other  f e a t u r e s  o f  t h e  model a r e  t h e  i n c l u s i o n  of a  p u b l i c  
s e c t o r ,  whose main r o l e  is  t o  c h a n n e l  p u b l i c  funds  f o r  t h e  ac-  
cumula t ion  o f  c a p i t a l  i n  b o t h  urban and r u r a l  a r e a s ;  and t h e  
s p e c i f i c a t i o n  o f  consumer demand f u n c t i o n s .  I t  i s  b e l i e v e d  
t h a t  t h e  above c o n s t i t u t e s  a  p r o p e r  framework t o  e v a l u a t e  t h e  
macroeconomic e f f e c t s  of  u r b a n i z a t i o n ,  such a s  changes  i n  pro-  
d u c t i o n  s t r u c t u r e ,  employment l e v e l s ,  d i s t r i b u t i o n  of  income 
between urban and r u r a l  a r e a s ,  and changes i n  demand p a t t e r n s .  
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URBANIZATION AND ECONOMIC 
DEVELOPMENT I N  MEXICO 
Donaldo C o l o s i o  
I .  INTRODUCTION 
One o f  t h e  a s p e c t s  of  u r b a n i z a t i o n  i n  T h i r d  World c o u n t r i e s  
r e c e i v i n g  l i t t l e  a t t e n t i o n  by r e s e a r c h e r s  i s  t h a t  of i t s  r e l a t i o n -  
s h i p  w i t h  t h e  rest  of  t h e  economy a n d  i t s  i m p l i c a t i o n s  f o r  f u r t h e r  
development .  Y e t ,  t h e  p a t t e r n  o f  u r b a n i z a t i o n  e x p e r i e n c e d  by less 
i n d u s t r i a l i z e d  c o u n t r i e s  i s  c a u s i n g  concern  t o  such  a  p o i n t  t h a t  
measures  a r e  b e i n g  proposed o r  implemented i n  o r d e r  t o  i n f l u e n c e  
t h e  d i r e c t i o n  o f  m i g r a t o r y  f lows o r  r educe  n a t u r a l  growth of  
p o p u l a t i o n  (Yap, 1976b) .  However, t h e r e  e x i s t s  a n  e v i d e n t  l a c k  
o f  s y s t e m a t i c  a n a l y s i s  performed i n  t h e  c o n t e x t  o f  g e n e r a l  frame- 
works where t h e  d i r e c t  and i n d i r e c t  e f f e c t s  o f  such measures  can  
b e  e v a l u a t e d .    his a p p e a r s  s u r p r i s i n g  g i v e n  t h e  h i s t o r i c a l  d e b a t e  
o v e r  t h e  s o c i a l  c o s t s  and b e n e f i t s  g e n e r a t e d  by r a p i d  t r e n d s  of 
u r b a n i z a t i o n .  
Twenty y e a r s  ago,  t h e  f i r s t  s c h o l a r s  o f  modern economic de- 
velopment  i d e n t i f i e d  i n d u s t r i a l i z a t i o n  and u r b a n i z a t i o n  a s  t h e  
main s t r u c t u r a l  changes  a  c o u n t r y  must undergo i n  o r d e r  t o  a c h i e v e  
d e s i r a b l e  l e v e l s  of  w e l f a r e .  T h i s  n o t i o n  was i n t r o d u c e d  a s  t h e  
c o r e  e lement  i n  t h e o r e t i c a l  f o rm u la t i ons  ( L e w i s ,  1954; F e i  and 
Ranis ,  1961; Jo rgenson ,  1961) and c ons ide r e d  a s  a  ne c e s s a ry  con- 
d i t i o n  f o r  economic growth. 
The argument was based  on t h e  h i s t o r i c a l  o b s e r v a t i o n  t h a t  
economic sys tems w e r e  composed o f  s e c t o r s  c h a r a c t e r i z e d  by a  mark- 
ed  d i f f e r e n c e  i n  f a c t o r  endowments ( q u a n t i t a t i v e  and q u a l i t a t i v e ) .  
Major v a r i a t i o n s  i n  r e s o u r c e  a l l o c a t i o n  g e n e r a l l y  produced a  s h i f t  
o f  f a c t o r s  from t h e  less t o  t h e  more p r o d u c t i v e  s e c t o r s .  H i s t o r i -  
c a l l y ,  t h i s  s h i f t  took  p l a c e  from a g r i c u l t u r a l  t o  n o n - a g r i c u l t u r a l  
a c t i v i t i e s ,  and t h e  most wide ly  documented f a c t o r  movement i s  t h a t  
o f  l a b o r .  Th i s  even c o n t r i b u t e d  t o  t h e  p a r t i c u l a r  impact  o f  r a i s -  
i n g  t h e  e f f i c i e n c y  l e v e l  i n  t h e  p roduc t i on  o f  food ,  t h u s  c r e a t i n g  
an  a g r i c u l t u r a l  s u r p l u s  which,  t o g e t h e r  w i t h  t h e  r e l e a s e d  l a b o r ,  
provided t h e  b a s i s  f o r  i n d u s t r i a l i z a t i o n  and u r b a n i z a t i o n .  
Consequent ly ,  u r b a n i z a t i o n  was looked upon a s  one  o f  t h e  
f a c e s  o f  t h e  economic development phenomenon and i t s  r o l e  i n  t h e  
w e l l - be i ng  o f  s o c i e t y  was h a r d l y  q u e s t i o n e d .  Bes ides  t h e  economic 
b e n e f i t s  r e f l e c t e d  i n  p r o d u c t i v i t y  g a i n s ,  a s  a  r e s u l t  of r u r a l -  
urban movements o f  l a b o r ,  it was a l l e g e d  t h a t  u r b a n i z a t i o n  had 
t h e  p a r t i c u l a r l y  b e n e f i c i a l  e f f e c t  o f  t r a n s f o r m i n g  t r a d i t i o n a l  
demographic,  p o l i t i c a l ,  and consumptive be ha v io r  i n t o  t h e  modern 
a t t i t u d e s  o f  i n d u s t r i a l  s o c i e t i e s .  The re fo r e ,  it h a s  been t h e  
p r a c t i c e  o f  most deve lop ing  c o u n t r i e s  concerned w i t h  t h e  e r a d i c a -  
t i o n  of pov e r ty  t o  f o s t e r  p o l i c i e s  o r i e n t e d  towards  t h e  i n c r e a s e  
of c a p i t a l  f o r ma t io n ,  i n d u s t r i a l i z a t i o n ,  and u r b a n i z a t i o n  a s  a  
means o f  t r i g g e r i n g  economic p r o g r e s s  and of a c h i e v i n g  p r e d e t e r -  
mined l e v e l s  of  growth.  A s  expec ted ,  some c o u n t r i e s  have gone 
from predominant ly  a g r i c u l t u r a l  t o  r e l a t i v e l y  more i n d u s t r i a l i z e d  
economies, s imu l t an eo u s ly  showing an  e v i d e n t  t r a n s f o r m a t i o n  i n  
t h e  s p a t i a l  s t r u c t u r e  of  economic a c t i v i t y  a s  m a n i f e s t e d  i n  a  sub- 
s t a n t i a l  i n c r e a s e  i n  u r b a n i z a t i o n  l e v e l s .  
However, t h e  c o s t  o f  u r b a n i z a t i o n  ha s  been h igh .  According 
t o  r e c e n t  o b s e r v a t i o n s  (Morawetz, 1974; Sethuraman,  1976;  Souza 
and Tokman, 1976; Todaro,  1976; and Friedmann and S u l l i v a n ,  1974) 
c u r r e n t  r a t e s  of u r b a n i z a t i o n  i n  deve lop ing  c o u n t r i e s  a r e  d i s p l a y -  
i n g  a  t h r e a t e n i n g  phenomenon. Con t r a ry  t o  t h e o r e t i c a l  e xpe c t a -  
t i o n s ,  l a b o r  t r a n s f e r s  from r u r a l  t o  u rba n  a r e a s  a r e  exceed ing  
t h e  economic s y s t e m ' s  a b i l i t y  o f  a b s o r b t i o n .  T h i s  i n e v i t a b l y  
l e a d s  t o  t h e  u n d e s i r a b l e  a p p e a r a n c e  o f  u r b a n  unemployment o r  
underemployment  a s  r e f l e c t e d  by t h e  p r o l i f e r a t i o n  o f  p e t t y  ser- 
v i c e  a c t i v i t i e s .  The a rgumen t ,  b a s e d  on  t h i s  o b s e r v a t i o n ,  i s  
t h a t  t h e  T h i r d  World p o p u l a t i o n  became p r e m a t u r e l y  u r b a n i z e d  i n  
t h e  s e n s e  t h a t  t h e  p e r c e n t a g e  o f  p e o p l e  l i v i n g  i n  t h e  c i t i e s  was 
g r e a t e r  t h a n  t h e  c u r r e n t  s t a g e  o f  deve lopmen t  c o u l d  s u p p o r t .  The 
i n t e r p l a y  o f  u n p r e c e d e n t e d  l e v e l s  i n  n e t  f e r t i l i t y  r a t e s  a l o n g  
w i t h  t h e  p r i m a r y  economic g o a l  o f  r a p i d  i n d u s t r i a l i z a t i o n ,  h a s  
r e s u l t e d  i n  t h e  u n i q u e  p a t t e r n  o f  " o v e r - u r b a n i z a t i o n "  d i s p l a y e d  
by t h e  m a j o r i t y  of  t h e  T h i r d  World c o u n t r i e s  ( W e l l i s z ,  1 9 7 1 ) .  
Thus ,  by n o t  b e i n g  g a i n f u l l y  employed i n  i n d u s t r i a l  a c t i v i t i e s ,  
l a r g e  p o r t i o n s  of  t h e  u r b a n  p o p u l a t i o n  p r e s e n t  a n  o b s t a c l e  t o  
economic deve lopmen t .  They a r e  f o r c e d  t o  engage  i n  low produc-  
t i v i t y ,  t e r t i a r y  a c t i v i t i e s  and  a r e  s u b j e c t e d  t o  m a r g i n a l i z a t i o n .  
T h i s  way, t h e  e x p e c t e d  c h a n g e s  i n  consumpt ion ,  work,  and  demo- 
g r a p h i c  b e h a v i o r ,  which  a r e  b e l i e v e d  t o  b e  t h e  outcome o f  urban-  
i z a t i o n ,  a n d  n e c e s s a r y  f o r  t h e  " m o d e r n i z a t i o n "  p r o c e s s ,  a r e  de-  
l a y e d .  F u r t h e r m o r e ,  t h i s  l a r g e  p o r t i o n  o f  u r b a n  underemployed 
imposes  a n o t h e r  o b s t a c l e  t o  deve lopmen t ,  t o  t h e  e x t e n t  t h a t  s o -  
c i e t y  i s  f o r c e d  t o  p r o v i d e  l a r g e r  amounts  o f  u r b a n  s o c i a l  i n f r a -  
s t r u c t u r e  a t  t h e  e x p e n s e  o f  d i r e c t l y  p r o d u c t i v e  p u b l i c  i n v e s t m e n t s .  
T h e r e f o r e ,  a c c o r d i n g  t o  t h i s  v i e w p o i n t ,  u r b a n i z a t i o n  a s  e x p e r i e n c e d  
by con tempora ry  d e v e l o p i n g  c o u n t r i e s  w i l l  n o t  n e c e s s a r i l y  b r i n g  
t h e  c o u n t r y  t o  t h e  d e s i r a b l e  l e v e l  o f  w e l f a r e  a s  e a r l i e r  s c h o l a r s  
once  t h o u g h t ,  b u t  o n  t h e  c o n t r a r y  i s  t o  b e  c o n s i d e r e d  a  m a j o r  
b o t t l e n e c k  i n  deve lopmen t  and  i n  f a c t  c o n t r i b u t e s  l a r g e l y  t o  t h e  
p e r s i s t e n c e  o f  unde rdeve lopmen t .  
A l though  v a l i d ,  t h e  above  o b s e r v a t i o n s  have  g e n e r a l l y  been  
t h e  c o n c l u s i o n s  o f  o n l y  p a r t i a l  a n a l y s i s  i n  which  g r o w t h  o f  ter- 
t i a r y  s e c t o r s  w e r e  somet imes  i n d i s c r i m i n a t e l y  e q u a t e d  t o  t h e  
g rowth  o f  p e t t y  s e r v i c e s  w i t h o u t  making d i s t i n c t i o n s  be tween  
g r o w t h  o f  s o c i a l l y  d e s i r a b l e  s e r v i c e s  ( e . g . ,  m e d i c i n e ,  e d u c a t i o n ,  
e t c . )  and t h e  less s o c i a l l y  d e s i r a b l e  o n e s  ( G i l b e r t ,  1 9 7 6 ) .  More- 
o v e r ,  t h e y  have  f a i l e d  t o  a n a l y z e  w h a t  t h e  p e o p l e  employed i n  
p e t t y  s e r v i c e  a c t i v i t i e s  would b e  d o i n g  o t h e r w i s e :  
I f  t h e  a l t e r n a t i v e  w a s  unemployment i n  r u r a l  a r e a s  
and a l i f e  w i t h o u t  a c c e s s  t o  s o c i a l  f a c i l i t i e s ,  t h e n  t h e  
r o l e  of  p e t t y  s e r v i c e s  i n  p r o v i d i n g  a  l i m i t e d  o p p o r t u n i t y  
f o r  employment and f o r  c h i l d r e n  t o  go  t o  s c h o o l  might  be  
s e e n  a s  a  p o s i t i v e  f o r c e .  ( G i l b e r t ,  1976, p.  91)  . 
I t  was n o t  u n t i l  r e c e n t l y  t h a t  s t u d i e s  began t o  show a  d e t a i l e d  an- 
a l y s i s  of income g a i n s  and a s s i m i l a t i o n  o f  m i g r a n t s  i n  t h e  u rban  
l a b o r  m a r k e t s .  Yap, f o r  example,  h a s  shown f o r  t h e  B r a z i l i a n  
case t h a t  s i g n i f i c a n t  improvements on  income have o c c u r r e d  f o r  
i n d i v i d u a l  r u r a l - u r b a n  m i g r a n t s ,  d e s p i t e  t h e i r  underemployment 
s t a t u s ,  when t h e i r  n e t  u rban  e a r n i n g s  a r e  compared w i t h  t h o s e  of 
t h e i r  non-migrant  c o u n t e r p a r t s  (Yap, 1976b) .  
Given t h e  r e s u l t s  of  c u r r e n t  r e s e a r c h ,  w e  a r e  n o t  p r e p a r e d  
t o  assume a p r i o r i  t h a t  c u r r e n t  u r b a n i z a t i o n  t r e n d s  i n  T h i r d  
World c o u n t r i e s  a r e  bound t o  l e a d  e i t h e r  t o  s t a g n a t i o n  o r  t o  f u r -  
t h e r  development .  I n s t e a d ,  w e  a r e  i n c l i n e d  t o  a n a l y z e ,  a s  o b j e c -  
t i v e l y  a s  p o s s i b l e ,  t h e  r e l a t i o n s h i p s  between u r b a n i z a t i o n  and 
economic development .  F o r  t h a t  purpose ,  and g i v e n  t h e  v a r i o u s  
arguments  p r e s e n t e d  above,  it i s  c l e a r  t h a t  o n l y  i n  t h e  l i g h t  o f  
a  g e n e r a l  dynamic framework can  t h e  n e t  outcome of  opposing f o r -  
ces, g e n e r a t e d  by u r b a n i z a t i o n  and development ,  be e v a l u a t e d .  
Such a  framework s h o u l d  b e  comprehensive and f l e x i b l e  enough t o  
d e p i c t  t h e  i n t e r r e l a t i o n s  and f e e d b a c k s  of economic and demogra- 
p h i c  v a r i a b l e s  i d e n t i f i e d  w i t h  t h e  p r o c e s s  of development .  The 
e l a b o r a t i o n  o f  such  a  framework, a s  a p p l i e d  t o  t h e  Mexican c a s e ,  
i s  t h e  s u b j e c t  o f  t h e  f o l l o w i n g  pages .  
11. URBANIZATION AND ECONOMIC DEVELOPMENT I N  MEXICO: 
A BRIEF OVERVIEW 
Mexican u r b a n i z a t i o n ,  a s  o b s e r v e d  d u r i n g  r e c e n t  d e c a d e s ,  h a s  
r eached  s p e c t a c u l a r  d imensions .  The c o u n t r y ' s  t o t a l  p o p u l a t i o n  
r o s e  from 19.6  m i l l i o n  i n  1940 t o  49 m i l l i o n  i n  1970. A t  t h e  
same t i m e  t h e  t o t a l  urban p o p u l a t i o n  r o s e  from 3.9 m i l l i o n  i n  
1940 t o  22 m i l l i o n  i n  1970. T h i s  i m p l i e s  an a n n u a l  t o t a l  popula-  
t i o n  growth of 3.1 p e r c e n t  and an a n n u a l  t o t a l  urban p o p u l a t i o n  
growth of 6.0 p e r c e n t .  (Tab le  A. 1 and A. 2 . )  Mexico i s  a  s p e c i a l  
c a s e  i n  which r u r a l - u r b a n  m i g r a t i o n  h a s  caused  a d o u b l i n g  of  t h e  
p r o p o r t i o n  o f  urban t o  t o t a l  p o p u l a t i o n  approx imate ly  e v e r y  20 
* 
y e a r s .  
D e s p i t e  t h e  magnitude o f  t h e  problem it w a s  n o t  u n t i l  r e c e n t -  
l y  t h a t  Mexican po l i cymakers  became concerned w i t h  t h e  p o s s i b l e  
consequences  t h a t  t h i s  r a p i d  u r b a n i z a t i o n  t r e n d  c o u l d  have  o n  t h e  
* * 
rest o f  t h e  economy. N e v e r t h e l e s s ,  t o  o u r  knowledge no r i g o r o u s  
a n a l y s i s  h a s  been performed on t h i s  r e l a t i o n s h i p  and i f  u rban iza -  
t i o n  i s  t o  be encouraged o r  d i s c o u r a g e d ,  a d e t a i l e d  a c c o u n t  and 
e v a l u a t i o n  of  t h e  e f f e c t s  of d i f f e r e n t  p o l i c i e s  does  n o t  e x i s t  
f o r  t h e  Mexican c a s e .  
I t  i s  o u r  c o n t e n t i o n  t h a t  i n  o r d e r  t o  be a b l e  t o  u n d e r s t a n d  
t h i s  p e c u l i a r  p r o c e s s  o f  u r b a n i z a t i o n ,  it i s  n e c e s s a r y  t o  have  a t  
l e a s t  a g e n e r a l  i d e a  o f  t h e  socio-economic c o n t e x t  i n  which it 
h a s  been t a k i n g  p l a c e .  What f o l l o w s  i s  a b r i e f  d e s c r i p t i o n  o f  
* * *  
t h e  main f e a t u r e s  of  Mexican economic development .  
A g r i c u l t u r a l - I n d u s t r i a l  P o l i c i e s  
Conforming Rural-Urban M i g r a t i o n  
Modern Mexican development  h a s  been c h a r a c t e r i z e d  by a n  i m -  
p r e s s i v e  growth o f  o u t p u t  and a  series of  s t r u c t u r a l  changes .  
A c t i v i t i e s  l i n k e d  t o  r u r a l  a r e a s  have  c o n s i d e r a b l y  d e c l i n e d  i n  
*John Friedman h a s  used  t h i s  d o u b l i n g  ra te  o f  u rban  p o p u l a t i o n  
t o  d e f i n e  h y p e r u r b a n i z a t i o n .  S e e  Friedman (1  973) pp. 91 -1 14.  
**The M i n i s t r y  of  Human S e t t l e m e n t s  was founded i n  e a r l y  1976, 
and i t s  immediate  concern  h a s  been t h e  f o r m u l a t i o n  of  a N a -  
t i o n a l  P l a n  o f  U r b a n i z a t i o n .  See  SAHOP ( 1 9 7 8 ) .  
***For a more d e t a i l e d  d e s c r i p t i o n  o f  t h e  workings o f  t h e  Mexi- 
c a n  economy see Reynolds (1 970) ; S o l i s  (1971) ; Hansen (1971) ; 
and King (1 9 7 0 ) .  
t h e i r  p a r t i c i p a t i o n  o f  t o t a l  o u t p u t ,  whereas  u r b a n  b i a s  a c t i v i -  
t i e s  have  g a i n e d  s i g n i f i c a n t  i m p o r t a n c e .  
From 1 9 4 0  t o  1 9 7 0 ,  Mexican Gross ~ o m e s t i c  P r o d u c t  (GDPI* p e r  
c a p i t a  grew a t  a n  a n n u a l  a v e r a g e  r a t e  o f  3 . 2  p e r c e n t .  T h i s  i s  a  
p a r t i c u l a r l y  s i g n i f i c a n t  r a t e  o f  o u t p u t  growth  i f  w e  c o n s i d e r  t h a t  
f o r t h e s a m e  p e r i o d  t h e  t o t a l  p o p u l a t i o n ' g r e w  a t  a  r a t e  o f  3 . 0  p e r -  
c e n t  ( T a b l e  A . 3 ) .  A  more d e t a i l e d  s e c t o r a l  a n a l y s i s  c a n  h e l p  t o  
i d e n t i f y  t h e  main u n d e r l y i n g  changes  i n  p r o d u c t i o n  s t r u c t u r e  t h a t  
made t h i s  g r o w t h  p o s s i b l e .  
The s h a r e  o f  GDP a t t r i b u t a b l e  t o  r u r a l  a c t i v i t i e s  ( p r i m a r y  
s e c t o r )  d e c r e a s e d  f rom 1 9 . 4  p e r c e n t  i n  1 9 4 0  t o  1 1 . 5  p e r c e n t  i n  
1 9 7 0 .  F o r  t h e  same p e r i o d ,  a c t i v i t i e s  l i n k e d  t o  u r b a n  areas 
( s e c o n d a r y  sector) i n c r e a s e d  t h e i r  p a r t i c i p a t i o n  f rom 2 5 . 1  p e r -  
c e n t  t o  3 4 . 0  p e r c e n t .  P a r t i c u l a r l y  i n t e r e s t i n g  is  t h e  f a c t  t h a t  
t h e  m a n u f a c t u r i n g  s h a r e  of  o u t p u t  a l o n e  went  f rom 1 5 . 4  p e r c e n t  
i n  1 9 4 0  t o  2 2 , 5  p e r c e n t  i n  1 9 7 0  ( T a b l e s  A.4.  a n d  A . 5 . ) .  These  
- - --. - . - . -- - f i g u r e s  imply  t h a t  t h e  c o u n t r y  h a s  gone  f rom a p r e d o m i n a t e l y  ag-  
r a r i a n  economy t o  a  more i n d u s t r i a l i z e d  o n e ,  s a t i s f y i n g  i n  t h i s  
way o n e  of  t h e  p r e r e q u i s i t e s  of economic p r o g r e s s .  
What h a s  made t h i s  g rowth  and  s t r u c t u r a l  change  p o s s i b l e ?  
Mexican economic h i s t o r y  r e v e a l s  t h a t  c u r r e n t  l e v e l s  o f  i n d u s -  
t r i a l i z a t i o n  a n d  g r o w t h  w e r e  made p o s s i b l e  i n p a r t ,  b y  s u b s t a n -  - 
t i a l  i n c r e a s e s  i n  o u t p u t  and  p r o d u c t i v i t y  i n  t h e  a g r i c u l t u r a l  
s e c t o r .  From 1 9 4 0  t o  1 9 7 0  t h e  t o t a l  o u t p u t  p e r  worker  grew a t  
an  a n n u a l  r a t e  of  3 . 6  p e r c e n t  whereas  t h e  o u t p u t  p e r  worke r  i n  
t h e  a g r i c u l t u r a l  sector grew a t  a n  i m p r e s s i v e  r a t e  o f  3 . 4  p e r -  
c e n t .  The same f i g u r e s  f o r  i n d u s t r y  and  s e r v i c e s  w e r e  2 . 7  p e r -  
c e n t  and  1 . 8  p e r c e n t ,  r e s p e c t i v e l y .  T h i s  i m p l i e s  t h a t  w h i l e  o u t -  
p u t  p e r  worker  i n  t h e  economy as a  whole  a l m o s t  t r i p l e d  i n  a  
p e r i o d  o f  3 0  y e a r s ,  a g r i c u l t u r a l  o u t p u t  e x h i b i t e d  a  2 . 7  t i m e s  i n -  
c r e a s e ,  compared t o  2 . 3  t i m e s  f o r  i n d u s t r y  a n d  1 . 7  f o r  s e r v i c e s  
(see T a b l e  A . 6 ,  A . 7 ,  and A . 8 ) .  
- 
*Gross Domest ic  P r o d u c t  i s  d e f i n e d  a s  G r o s s  N a t i o n a l  P r o d u c t  m i -  
n u s  n e t  f a c t o r  income from a b r o a d .  
R i s in g  p r o d u c t i v i t i e s  i n  t h e  a g r i c u l t u r a l  s e c t o r  have been 
cons ide red  by development s c h o l a r s  a s  one of  t h e  key e lements  i n  
t h e  modern iza t ion  p r o ce s s .  I n  a n  e x c e l l e n t  a r t i c l e ,  J ohns ton  and 
Mel lor  p o i n t  o u t  f i v e  ways i n  which r i s i n g  a g r i c u l t u r a l  p roduc t i v -  
i t y  c o n t r i b u t e  t o  economic growth: 
o Meeting t h e  growing i n t e r n a l  demand f o r  a g r i c u l t u r a l  
goods 
o Ex p o r t i n g  t h e  s u r p l u s  t o  f o r e i g n  marke t s  p r o v i d i n g  t h e  
economy w i t h  t h e  needed in f low of f o r e i g n  exchange 
o R elea s in g  l a b o r  f o r c e  f o r  n o n - a g r i c u l t u r a l  a c t i v i t i e s  
o T r a n s f e r r i n g  f u nds  t o  n o n - a g r i c u l t u r a l  a c t i v i t i e s  
which w i l l  c o n t r i b u t e  t o  t h e  p r o c e s s  of  accumulat ion  
o f  c a p i t a l  
o Enchancing t h e  i n t e r n a l  market  f o r  manufactured goods 
(B .  J o h n s to n ,  and J .  Me l lo r ,  1961) 
According t o  v a r i o u s  s t u d i e s  most o f  t h e s e  r e qu i r e m e n t s  were 
m e t ,  t o  a  g r e a t e r  o r  lesser e x t e n t ,  by Mexican a g r i c u l t u r a l  de- 
velopment.  (See  S o l i s ,  1971, pp. 168-198, and Reynolds,  1970, 
ch.  2 . )  
Given t h e  r e l e v a n c e  o f  r i s i n g  a g r i c u l t u r a l  p r o d u c t i v i t y  i n  
t he .  p roce s s  of development,  it i s  of  ext reme impor tance  f o r  a  
deve lop ing  co u n t r y  t o  d e s ign  sound p l a n s  t o  b r i n g  a bou t  t h e s e  i n -  
c r e a s e s .  Looking i n t o  Mexican economic h i s t o r y ,  it can be  s e en  
t h a t  t h e r e  w e r e  two -ways i n  which p o s t - r e v o l u t i o n a r y  governments 
pursued t h i s  e f f o r t .  Both p o l i c i e s  shaped i n  a  l a r g e  e x t e n t  t h e  
p r o c e s s  of  r u r a l - u r b a n  m i g r a t i o n  and t h e  c u r r e n t  u r b a n i z a t i o n  
p a t t e r n .  
F i r s t ,  t h e  implementa t ion  o f  a n  e x t e n s i v e  and profound ag- 
r a r i a n  reform d u r i n g  t h e  1930s n o t  on ly  p rov ided  t h e  Mexican 
p e a s a n t r y  w i t h  t h e  o p p o r t u n i t y  t o  p o s s e s s  a  p l o t  of l a n d ,  b u t  a l -  
s o  f o r  t h e  f i r s t  t i m e ,  t h e y  were a b l e  t o  f r e e l y  o f f e r  t h e i r  l a b o r  
s e r v i c e s  i n  e i t h e r  t h e  r u r a l  o r  urban marke t s .  To g i v e  an  i d e a  
of t h e  magnitude of  t h i s  l a n d  re fo rm,  S o l i s  r e p o r t s  t h a t  n e a r l y  
-- -. 
.. . 
54.1 m i l l i o n s  of h e c t a r e s  have been d i s t r i b u t e d  s i n c e  t h e  1930s 
( S o l i s ,  1971, p. 1 5 5 ) .  Th i s  r e s u l t e d  i n  an e v i d e n t  deconcen t ra -  
t i o n  o f  l and ;  i n  1930 on ly  13 p e r c e n t  of  c u l t i v a b l e  l and  was i n  
* 
t h e  form o f  e j i d o  and p r i v a t e  ho ld ings  s m a l l e r  t h a n  5 h e c a t r e s .  
By 1960 t h e  f i g u r e  was 53 p e r c e n t  ( H e w i t t  de  A l c a n t a r a ,  1970, p . 7 ) .  
There a r e  a t  l e a s t  two ways i n  which t h i s  d e c o n c e n t r a t i o n  of  l a n d  
c o n t r i b u t e d  t o  t h e  i n c r e a s e  i n  a g r i c u l t u r a l  o u t p u t .  On t h e  one 
hand, l and  reform prov ided  t h e  p e a s a n t  w i th  t h e  o p p o r t u n i t y  t o  
f r e e l y  choose which c r o p  t o  grow, a  f a c t o r  which, a cco rd ing  t o  
S o l i s ,  he lped t o  sw i t ch  t h e  u se  of  some l a n d  from t r a d i t i o n a l  and 
low p roduc t i ve  c rops  t o  more commercial and p roduc t i ve  ones  ( S o l i s ,  
1971, p. 1 5 8 ) .  On t h e  o t h e r  hand, and t h i s  a s  y e t  i s  a n  unproven 
hypo thes i s  f o r  t h e  Mexican c a s e ,  r e d i s t r i b u t i o n  of  l a n d  impl ied  
r e d i s t r i b u t i o n  o f  income from t h o s e  s t r a t a  of p o p u l a t i o n  w i th  low 
income e l a s t i c i t y  o f  demand f o r  a g r i c u l t u r a l  goods t o  t h o s e  w i t h  
l a r g e r  e l a s t i c i t y ,  p o s s i b l y  s t i m u l a t i n g  t h e  demand f o r  food.  
Neve r the l e s s ,  due mainly  t o  i n s t i t u t i o n a l  f a c t o r s  a s  w e l l  a s  market  
f o r c e s  t h e  performance o f  t h e  e j i d o  l a n d  was n o t  t o t a l l y  s u c c e s s f u l .  
The l a c k  o f  a c c e s s  t o  f i n a n c i a l  s o u r c e s  ( e j i d o  l a n d  cannot  be  mort- 
gaged) and more impor t an t  t h e  r e l a t i v e l y  sma l l  s i z e  o f  t h e  p l o t s  
h indered  t h e  fo rma t ion  of  c a p i t a l  and i n c r e a s e s  i n  p r o d u c t i v i t y  
( S o l i s ,  1971, p . 1 2 ) .  f his has  c o n s t r a i n e d  a  l a r g e  p o r t i o n  of  t h e  
a g r i c u l t u r a l  s e c t o r  from abso rb ing  t h e  t e c h n o l o g i c a l  i nnova t i ons  
- 
a v a i l a b l e  because  o f  t h e  l a r g e  c a p i t a l - l a b o r  r a t i o s  r e q u i r e d .  
A s  a  r e s u l t ,  t h e  expec ted  i n c r e a s e  i n  p r o d u c t i v i t y  w i th  t h e  
implementa t ion o f  a  l and  reform p o l i c y  was n o t  met i n  many p a r t s  
of t h e  coun t ry .  Fur thermore ,  t h e  p a r t i c u l a r  i n c r e a s i n g  r a t e s  of  
p o p u l a t i o n  growth i n  t h e s e  a r e a s  began t o  agg reva t e  t h e  p e r s i s -  
t a n c e  o f  low p r o d u c t i v i t y .  Th i s  r e s u l t e d  i n  a  c r i t i c a l  food sup- 
p l y  problem, caus ing  t h e  sp read  o f  s u b s i s t e n c e  consumption and 
t h e  need f o r  g r a i n  impor t s .  These f a c t o r s  prompted t h e  p u b l i c  
s e c t o r  t o  i n i t i a t e  a  second,  complementary p o l i c y .  
Concomitantly t o  l a n d  re form,  t h e  government i n  Mexico formed 
a  l a r g e  s c a l e  program of p u b l i c  inves tment  o r i e n t e d  t o  t h e  deve l -  
opment of  a  new and r e l a t i v e l y  more dynamic a g r i c u l t u r a l  s e c t o r .  
*Ej ido  c o n s t i t u t e s  a  group o f  l and  p l o t s  a s s igned  t o  a  community. 
Members of t h e s e  communities c an  work t h e  l a n d  du r ing  t h e i r  l i f e -  
t i m e  and bequeath it t o  t h e i r  de scenden t s  b u t  cannot  s e l l  o r  p a s s  
it on t o  any non-community member. 
I n  a  r e c e n t  s t a t i s t i c a l  d i s c l o s u r e  by t h e  Banco d e  Mexico, it i s  
shown how, i n  a  p e r i o d  of  t e n  y e a r s  from 1940 t o  1950, t o t a l  an-  
n u a l  g r o s s  f i x e d  c a p i t a l  fo rmat ion  a lmos t  doubled a s  a  pe r cen t age  
o f  G D P .  The same s t u d y  shows t h e  h i g h l y  impor t an t  r o l e  o f  t h e  
p u b l i c  s e c t o r  whose c o n t r i b u t i o n  t o  t h e  c a p i t a l  f o rma t ion  was ap- 
p rox imate ly  50 p e r c e n t  (Tab les  A.9 and A.lO). T h i s  i s  p a r t i c u -  
l a r l y  r e v e a l i n g  because  s p e c i a l  a t t e n t i o n  was g i v e n  by t h e  F e d e r a l  
Government t o  t h e  a g r i c u l t u r a l  s e c t o r .  Around 1940 t h e  a g r i c u l -  
t u r a l  s e c t o r ' s  s h a r e  o f  p u b l i c  inves tment  was 15 p e r c e n t ,  i n c r e a s -  
i n g  t o  20 p e r c e n t  by 1945 (Tab le  A . l l ) .  These funds  w e r e  mainly  
d i r e c t e d  t o  t h e  c l e a r i n g  of  new a r a b l e  l a n d ,  i r r i g a t i o n  and com- 
munica t ion  i n f r a s t r u c t u r e ,  and t o  t h e  f i n a n c i n g  of  r e s e a r c h  f o r  
new se e d  v a r i e t i e s .  The new l a n d  was p r i m a r i l y  g iven  away i n  t h e  
form o f  p r i v a t e  h o l d i n g s  and t h e  ave r age  s i z e  of  t h e  p l o t s  pro-  
v ided  t h e  f a rmer s  w i t h  t h e  adequa te  means needed t o  s t a r t  up a  
s i g n i f i c a n t  mechan iza t ion  p r o c e s s .  Th i s  was r e i n f o r c e d  by p u b l i c  
p o l i c i e s ,  t e n d i n g  t o  reduce  t h e  r e l a t i v e  p r i c e  of  c a p i t a l  r e s u l t -  
i n g  i n  a  l a b o r  s a v i n g  t echno logy  t h a t  began t o  sp r ead  i n  t h e s e  
new i r r i g a t e d  a r e a s  i n c r e a s i n g  p r o d u c t i v i t y  t o  h i g h l y  s i g n i f i c a n t  
l e v e l s .  
These two p o l i c i e s  o f  a g r i c u l t u r a l  development,  fo l lowed  by 
t h e  p u b l i c  s e c t o r ,  gave  r ise  t o  an  a g r i c u l t u r a l  dichotomy which 
i s  w e l l  documented i n  t h e  l i t e r a t u r e  (Reynolds,  1970; Ba r r aza ,  
1968; F l o r e s ,  1972; Johns ton  and K i lby ,  1974; S o l i s ,  1971; H e w i t t  
d e  A l c a n t a r a ,  1 9 7 6 ) .  T h i s  dichotomy i s  made up o f  t h e  e x i s t e n c e  
of  a  commercial a g r i c u l t u r a l  s e c t o r  c h a r a c t e r i z e d  by t h e  u s e  o f  
i r r i g a t i o n  sys tems ,  h igh  c a p i t a l - l a b o r  r a t i o s ,  r e l a t i v e l y  h i g h  
o u t p u t  p e r  h e c t a r e ,  a b i l i t y  t o  a d a p t  t o  t e c h n o l o g i c a l  changes 
and an  e n t i r e l y  commercia l ized  o u t p u t .  On t h e  o t h e r  hand,  t h e r e  
i s  a  s u b s i s t e n c e  a g r i c u l t u r a l  s e c t o r  which c o n s i s t s  main ly  of 
r a i n - f e d  a g r i c u l t u r e ,  w i t h  low c a p i t a l - l a b o r  r a t i o s ,  and r e l a -  
t i v e l y  low o u t p u t  p e r  h e c t a r e .  Farmers i n  t h i s  s e c t o r  have  been 
u n a b l e  t o  adop t  t h e  k i n d s  o f  t e c h n o l o g i c a l  change t h a t  h a s  been 
o f f e r e d  t o  them. 
Regarding t h e  u rban  s i d e  o f  t h e  s t o r y ,  Mexican i n d u s t r i a l i z -  
a t i o n  has  been e v o l v i n g  f a i r l y  r a p i d l y  and has  been d o m e s t i c a l l y  
o r i e n t e d  s i n c e  t h e  1940s.  I n i t i a l l y  t h i s  o r i e n t a t i o n  was a  
consequence o f  t h e  Second World War, when f o r e i g n  i n d u s t r i e s  cou ld  
n o t  m e e t  i n t e r n a l  needs .  A f t e r  t h e  war, t h e  government imposed 
a  p o l i c y  of  i n d u s t r i a l  p r o t e c t i o n i s m  a g a i n s t  f o r e i g n  compe t i t i on .  
Other  k i n d s  o f  p o l i c i e s  t h a t  f o s t e r e d  i n d u s t r i a l i z a t i o n  i n  Mexico 
w e r e  t a x  exempt ions ,  s u b s i d i z e d  f i n a n c i a l  f unds ,  and an  i n c r e a s i n g  
a t t e n t i o n  t o  t h e  development of  t h e  nece s sa ry  i n f r a s t r u c t u r e .  
Table  A . l l  shows ev idence  o f  t h e  l a t t e r  p o l i c y ;  p u b l i c  funds  des-  
t i n e d  f o r  i n d u s t r i a l  development p r a c t i c a l l y  doubled from 1940 t o  
1955, and t h e  o v e r a l l  r e s u l t  i s  r e f l e c t e d  i n  a n  impre s s ive  r a t e  
of  annua l  growth: 7.5 p e r c e n t  from 1940 t o  1970 (Tab le  A. 4 )  . 
- 
- - -- -. - - 
However, t h e  p r o t e c t i o n i s m  g r a n t e d  t o  t h e  i n d u s t r i a l  s e c t o r ,  
i n  c o n j u n c t i o n  w i t h  s t r o n g  urban wage p o l i c i e s ,  r e s u l t e d  i n  a  se- 
v e r e  d i s t o r t i o n  o f  f a c t o r ' s  p r i c e s .  T h i s  l e d  t o  t h e  adop t i on ,  by 
t h e  i n d u s t r i a l  s e c t o r ,  o f  h i g h l y  c a p i t a l - i n t e n s i v e  t echno logy .  
I n  t h e  Mexican Economy, where machinery i s  s c a r c e  and 
l a b o r  abundant ,  p r i c e s  o f  t h e  former shou ld  be  h i g h e r  t h a n  
t h e  l a t t e r . . . .  I n  o t h e r  words, p r i c e s  of  f a c t o r s  of  pro- 
d u c t i o n  shou ld  be  i n  accordance  t o  t h e i r  r e s p e c t i v e  abun- 
dance.  But i n  Mexico t h i s  is  n o t  s o .  Techniques  used i n  
t h e  p roduc t i on  p r o c e s s  of a  wide s e c t o r  of  t h e  Mexican E c -  
onomy a r e  t h e  same o r  v e r y  s i m i l a r  t o  t h o s e  used i n  o t h e r  
c o u n t r i e s  where l a b o r  i s  r e l a t i v e l y  s c a r c e . . . .  I n  Mexico, 
p r i c e s  o f  f a c t o r s  o f  p r o d u c t i o n  have been modi f i ed  i n  such 
a  way t h a t  more i n t e n s i v e  use  of  c a p i t a l  ( s c a r c e )  h a s  been 
encouraged r e l a t i v e  t o  l a b o r  (abundant)  .* ( ~ o l l s s ,  1978, 
p.  8 1 ) .  
T h i s  t e c h n o l o g i c a l  a s p e c t  ha s  c o n s t i t u t e d ,  i n  t h e  l o n g  r u n ,  
a  major  c o n s t r a i n t  f o r  t h e  Mexican economy i n  t h e  e f f o r t  t o  ex-  
pand p r o d u c t i v e  employment t o  a  c o n s t a n t l y  growing urban l a b o r  
f o r c e .  
The i m p l i c a t i o n s  o f  t h e s e  p o l i c i e s  f o r  u r b a n i z a t i o n ,  and 
p r i m a r i l y  f o r  r u r a l - u r b a n  m i g r a t i o n ,  have been q u i t e  s i g n i f i c a n t .  
On t h e  one  hand,  t h e  h i g h  r a t e s  of n a t u r a l  p o p u l a t i o n  growth;  t h e  
ex t reme  f r a g m e n t a t i o n  of  ejido l and ;  and t h e  t e c h n o l o g i c a l  impos- 
s i b i l i t y  t o  c r e a t e  more and more employment i n  commercial a g r i c u l -  
t u r e ,  have a c t e d  a s  s t r o n g  "push"  f a c t o r s  f o r  t h e  l a b o r  f o r c e  from 
r u r a l  a r e a s .  On t h e  o t h e r  hand,  t h e  d i s t o r t i o n  of f a c t o r  p r i c e s  
 r ran slat ion i s  o u r s .  
i n  u r b a n  areas ,  b e s i d e s  t h e  u r b a n  c o n c e n t r a t i o n  o f  p u b l i c  i n v e s t -  
ment  a n d  p u b l i c  g o o d s  i n  r e c e n t  y e a r s ,  h a v e  a c t e d  a s  s t r o n g  
" p u l l "  f a c t o r s .  T h e  r e s u l t  i s  a  g r o w i n g  d i s p a r i t y  o f  e x p e c t e d  
r e a l  w a g e s  b e t w e e n  r u r a l  a n d  u r b a n  a r e a s ,  t o  w h i c h  l a b o r  h a s  re- 
s p o n d e d  by  moving i n  a r a t h e r  u n i q u e  f a s h i o n .  
Under  t h e s e  c i r c u m s t a n c e s ,  w h a t  h a s  b e e n  t h e  e f f e c t  o f  t h i s  
m a s s i v e  t r a n s f e r  o f  l a b o r  f o r c e  o n  t h e  main  m a c r o e c o n o m i c  v a r i -  
a b l e s  o f  Mexico?  
U r b a n i z a t i o n  a n d  O u t p u t  Growth 
T r a n s f e r s  o f  p o p u l a t i o n  f r o m  r u r a l  t o  u r b a n  areas a f f e c t s  
t h e  s u p p l y  o f  l a b o r  f o r c e  a t  b o t h  p l a c e s  a n d  p r o d u c t i v i t y  i s  e x -  
p e c t e d  t o  r i se  w i t h i n  r u r a l  areas.  I t  w i l l  a l so  r ise i n  t h e  u r -  
b a n  a reas ,  a l t h o u g h  n o t  as  r a p i d l y  as  it would  i n  t h e  a b s e n c e  o f  
r u r a l - u r b a n  m i g r a t i o n  a n d  u n d e r  t h e  p r e s s u r e  o f  r i s i n g  c a p i t a l -  
l a b o r  r a t i o s .  
I n  a n  a t t e m p t  t o  i s o l a t e  t h e  ro l e  o f  r u r a l - u r b a n  m i q r a t i o n  
* 
on t h e s e  p r o d u c t i v i t y  c h a n g e s ,  w e  f o u n d  t h a t  u r b a n i z a t i o n  i n  
Flexico i s  l i k e l y  t o  h a v e  r e i n f o r c e d  c h a n g e s  i n  t h e  p r o d u c t i o n  
s t r u c t u r e  a n d  t o  h a v e  a f f e c t e d  p r o d u c t i v i t y  l e v e l s  p o s i t i v e l y .  
D u r i n g  t h e  1940-1950 d e c a d e ,  5 3 . 0  p e r c e n t  o f  t h e  a g g r e g a t e  p r o d -  
u c t i v i t y  i n c r e a s e  w a s  a t t r i b u t e d  t o  s h i f t s  o f  l a b o r  f r o m  p r i m a r y  
t o  s e c o n d a r y  a n d  t e r t i a r y  sectors?* The  1950-1960 d e c a d e  s h a r e  
was  lower: 3 7 . 0  p e r c e n t ,  d u e  p e r h a p s  t o  t h e  c o n c e n t r a t i o n  o f  u r -  
b a n  employment  i n  a c t i v i t i e s  w i t h  l o w  p r o d u c t i v i t y  ( d i s g u i s e d  un- 
employment  or u n d e r e m p l o y m e n t ) .  M o r e o v e r ,  t h e  s h a r e  shows a 
f u r t h e r  d e c r e a s e  t o  2 8 . 0  p e r c e n t  d u r i n g  t h e  1 9 6 0 s ,  w h i c h  i m p l i e s  
t h a t  as  t i m e  g o e s  b y ,  t h e  c h a n c e s  o f  i n c r e a s i n g  p r o d u c t i v i t y  b y  
means  o f  moving l a b o r  f o r c e  f r o m  r u r a l  t o  u r b a n  a r e a s  a r e  d i m i n -  
i s h i n g .  T h i s  s t r a t e g y  o f  i n c r e a s i n g  p r o d u c t i v i t y  l e v e 1 . s  a n d  
*We a c k n o w l e d g e  h o w e v e r ,  t h a t  r u r a l - u r b a n  m i g r a t i o n  i s  o n l y  o n e  
f a c t o r  o f  p r o d u c t i v i t y  c h a n g e .  T e c h n i c a l  p r o g r e s s  a n d  c a p i t a l  
f o r m a t i o n  c o n s t i t u t e  o t h e r  f a c t o r s .  
* * A s s u m i n g  a l l  p r i m a r y  a c t i v i t i e s  as  r u r a l ,  a n d  a l l  o t h e r  a c t i v i t e s  
a s  u r b a n ,  t h e  f l o w s  c a n  b e  c o n s i d e r e d  as  r u r a l - u r b a n .  A d e t a i l e d  
e x p l a n a t i o n  o f  t h e  e s t i m a t i o n  o f  t h i s  l a b o r  s h i f t  e f f e c t  c a n  b e  
f o u n d  i n  A p p e n d i x  C .  
f o s t e r i n g  economic growth,  r e l y i n g  on l a b o r  m i g r a t i o n ,  seems t o  
have  worked o u t  a t  t h e  beg inn ing  of i n d u s t r i a l i z a t i o n .  More re- 
c e n t l y ,  however, u r b a n i z a t i o n  seems t o  b e  f o s t e r i n g  t h e  s p r e a d  
o f  underemployment r a t h e r  t h a n  t h e  o u t p u t  p e r  worker .  
U r b a n i z a t i o n  and Employment 
Under i d e a l  c i r c u m s t a n c e s ,  one would e x p e c t  t h a t  d u r i n g  t h e  
p r o c e s s  o f  development  l a b o r  r e l e a s e d  from r u r a l  a r e a s  would be 
absorbed i n t o  i n d u s t r i a l ,  h i g h  p r o d u c t i v e  a c t i v i t i e s .  T h i s  would 
n o t  o n l y  p r e v e n t  unemployment, b u t  would a l s o  h e l p  narrow t h e  i n -  
come d i s p a r i t i e s  between r u r a l  and urban a r e a s .  I n  r e a l i t y ,  how- 
e v e r ,  such  a  smooth t r a n s i t i o n  i s  r a r e l y  found and it c e r t a i n l y  
h a s  n o t  been t h e  e x p e r i e n c e  of Mexico. I n c r e a s i n g  Mexican sec- 
t o r a l  p r o d u c t i v i t i e s  have ,  undoubtedly ,  enhanced employment op- 
p o r t u n i t i e s .  However, l e a d i n g  economic s e c t o r s ,  s p e c i f i c a l l y  
t h o s e  b e l o n g i n g  t o  t h e  u r b a n - i n d u s t r i a l ,  have e x h i b i t e d  v e r y  low 
r a t e s  of  l a b o r  a b s o r p t i o n .  Thus, f o r  a  p e r i o d  o f  30 y e a r s  (1940- 
19701, i n d u s t r y  h a s  absorbed  an  a v e r a g e  o f  o n l y  19 p e r c e n t  o f  
* 
economica l ly  a c t i v e  p o p u l a t i o n ;  a g r i c u l t u r e  5 4  p e r c e n t ;  and ser- 
v i c e s  27 p e r c e n t  ( T a b l e s  A.12 and A.13) .  A s  was a l r e a d y  b r i e f l y  
mentioned,  t h e r e  e x i s t  a t  l e a s t  two e x p l a n a t i o n s  a s  t o  why t h e  
u r b a n - i n d u s t r i a l  s e c t o r  is  u n a b l e  t o  a b s o r b  a  l a r g e r  p r o p o r t i o n  
of  t h e  growing u r b a n  l a b o r  f o r c e .  
. 
-- 
F i r s t ,  one  i s  i n c l i n e d  t o  b e l i e v e  t h a t  non-market f o r c e s ,  
s u c h  a s  unionism and l a b o r  w e l f a r e  p o l i c i e s  a d a p t e d  by r e c e n t  
a d m i n i s t r a t i o n ,  have pushed t h e  urban i n d u s t r i a l  wage above t h e  
l e v e l  e n s u r e d  by c o m p e t i t i v e  c o n d i t i o n s .  To t h e  e x t e n t  t h a t  pro-  
f i t - m a x i m i z i n g  f i r m s  t e n d  t o  e q u a t e  l a b o r  p r o d u c t i v i t y  t o  t h i s  
" i n s t i t u t i o n a l  wage", workers  a r e  f o r c e d  t o  engage i n  o t h e r  u r b a n  
a c t i v i t i e s  o r  t o  remain  unemployed. 
*These  f i g u r e s  a r e  d e r i v e d  from Mexican c e n s u s e s  where economical -  
l y  a c t i v e  p o p u l a t i o n  i s  r e c o r d e d  a s  t h o s e  r e s p o n d e n t s  who i n d i -  
c a t e d  t h a t  t h e y  had an o c c u p a t i o n  a t  t h e  t i m e  o f  t h e  i n t e r v i e w ,  
independen t  o f  t h e i r  income ( I s b i s t e r ,  1971, p.  2 5 ) .  T h e r e f o r e ,  
underemployment i s  n o t  d e t e c t e d .  One g e n e r a l i z e d  way of d e f i n -  
i n g  underemployment compr i ses  a l l  t h o s e  a c t i v i t i e s  t h a t  p r o v i d e  
t h e  worker w i t h  an  income below t h e  minimum wage o f f i c i a l l y  set  
by t h e  government.  
Second,  t h i s  d i s t o r t i o n  o f  f a c t o r  p r i c e s  i n  Mexico h a s  en-  
couraged  t h e  a d o p t i o n  of  impor ted  t e c h n o l o g i e s  which a r e  n o t  s u i t -  
a b l e  f o r  t h e  c o u n t r y ' s  r e l a t i v e  f a c t o r  s u p p l y .  I n d u s t r i a l  t e c h -  
no logy  i s  g e n e r a l l y  i m p o r t e d  f rom economic sys t ems  e x p e r i e n c i n g  
h i g h  w a g e - r e n t a l  r a t i o s .  R i s i n g  w a g e - r e n t a l  r a t i o s  i n  t h e  econ-  
omy l e a d s  t o  a  p r o c e s s  o f  s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o r .  
T h e r e  i s  e v i d e n c e  i n  Mexico o f  t h e  i n d u s t r i a l  s e c t o r s  i n a b i l i t y  
t o  r e s p o n d  s a t i s f a c t o r i l y  t o  changes  i n  l a b o r - f a c t o r  s u p p l y .  A 
v e r y  rough a p p r o x i m a t i o n  o f  t h a t  s e c t o r ' s  e l a s t i c i t y  o f  s u b s t i t u -  
t i o n  o f  c a p i t a l  f o r  l a b o r  y i e l d e d  a  v a l u e  o f  0 .79  p e r c e n t .  % 
The o v e r a l l  r e s u l t  o f  t h e s e  two f o r c e s  i s  t h a t  a  c o n s i d e r a b l y  
l a r g e  p r o p o r t i o n  o f  t h e  growing  u r b a n  l a b o r  f o r c e  i n  Mexico i s  
engaged  i n  a c t i v i t i e s  b e l o n g i n g  t o  t h e  s o - c a l l e d  s e r v i c e  o r  ter-  
t i a r y  s e c t o r .  However, t h e  r a t h e r  l a r g e  s i z e  o f  t h i s  s e c t o r  con- 
t r a s t s  w i t h  t h e  c u r r e n t  s t a g e  o f  Mexican deve lopmen t ,  which l e a d s  u s  
t o  b e l i e v e  t h a t  s t r e e t  v e n d o r s ,  p e t t y  m e r c h a n t s  and o t h e r  t y p e s  
* *  
o f  u r b a n  underemployment i s  p r o l i f e r a t i n g .  Recen t  s t u d i e s  t e n d  
t o  p a r t i a l l y  c o n f i r m  t h i s  b e l i e f , a n d  it h a s  been found t h a t  ap- 
p r o x i m a t e l y  30 p e r c e n t  o f  t h e  income i n  Mexico C i t y  and  t h e  S t a t e  
o f  Mexico i s  g e n e r a t e d  by t h e s e  t y p e s  o f  i n f o r m a l  a c t i v i t i e s  (Souza ,  
1976, p .  3 5 8 ) .  Ano the r  r e p o r t  s t a t e s  t h a t  65 p e r c e n t  o f  t h e  t o t a l  
p o p u l a t i o n  o f  T i j u a n a  ( a  b o r d e r i n g  c i t y  w i t h  t h e  U.S.) b e l o n g  t o  
t h i s  s e c t o r  ( N o l a s c o ,  1978)  . 
I n  s h o r t ,  it u n d o u b t e d l y  seems t h a t  economic deve lopmen t  i n  
Mexico h a s  had a  c o n c o m i t a n t  e f f e c t  i n  i n c r e a s i n g  h i g h  p r o d u c t i v e  
employment. However, m a s s i v e  r u r a l - u r b a n  m i g r a t i o n  i n  c o m b i n a t i o n  
w i t h  h i g h  n e t  f e r t i l i t y  r a t e s ,  t e c h n o l o g i c a l  c o n s t r a i n t s  a ~ d  i n -  
s t i t u t i o n a l  f a c t o r s  seem t o  have  impu l sed  t h e  s p r e a d i n g  of  unde r -  
employment. 
*The e s t i m a t i o n  p r o c e d u r e  and  r e s u l t s  a r e  c o n t a i n e d  i n  C o l o s i o  
( 197 8) which i s  a v a i l a b l e  upon r e q u e s t .  
**Urban underemployment h a s  r e c e n t l y  been  s t u d i e d  a s  a  s e p a r a t e  
s e c t o r  of  t h e  u r b a n  economy, see f o r  example Kannappan ( 1 9 7 7 ) .  
The s e c t o r  h a s  r e c e i v e d  v a r i o u s  d i f f e r e n t  names s u c h  a s :  un- 
o r g a n i z e d ,  t r a d i t i o n a l ,  m a r g i n a l ,  u n p r o t e c t e d ,  i n f o r m a l  e t c .  
u r b a n i z a t i o n  and Rural-Urban Income   is parities 
U r b a n i z a t i o n ,  th rough  i t s  m i g r a t i o n  component, h a s  a  d e f i n -  
i t e  impact  on t h e  d i s t r i b u t i o n  of  income between r u r a l  and u rban  
a r e a s .  The movement o f  workers  from r u r a l  t o  u rban  a r e a s  t e n d s  
t o  produce  a more e g a l i t a r i a n  r u r a l - u r b a n  income d i s t r i b u t i o n  t o  
t h e  e x t e n t  t h a t  r u r a l  o u t - m i g r a t i o n  a l t e r s  p r o d u c t i v i t y  l e v e l s  
p o s i t i v e l y .  
Mexican economic development  h a s  been c h a r a c t e r i z e d  by a 
marked income d i f f e r e n t i a l  between r u r a l  and urban a r e a s .  Never- 
t h e l e s s ,  t h i s  i n e q u a l i t y  h a s  t e n d e d  t o  d e c l i n e  i n  r e c e n t  decades .  
Around 1940, t h e  a v e r a g e  income i n  urban a r e a s  was e i g h t  t i m e s  
g r e a t e r  t h a n  i n  r u r a l  a r e a s .  By 1970, t h i s  d i f f e r e n t i a l  was f i v e  
( T a b l e  A .14) .  S i n c e  o n e  o f  t h e  main components o f  a v e r a g e  income 
* 
i s  s e c t o r a l  p r o d u c t i v i t y ,  r u r a l - u r b a n  m i g r a t i o n  presumably had 
a l o t  t o  d o  w i t h  t h i s  gap  r e d u c t i o n ,  f o r  it i s  i m p o r t a n t  t o  re- 
member t h a t  a  l a r g e  p r o p o r t i o n  of p r o d u c t i v i t y  i n c r e a s e  i n  t h e  
economy i s  e x p l a i n e d  by r u r a l  o u t m i g r a t i o n .  
D e s p i t e  t h i s  a l t e r n a t i o n  of  r u r a l - u r b a n  d i s p a r i t i e s ,  t h e  
s i z e  of income d i s t r i b u t i o n  w i t h i n  b o t h  r u r a l  and  u rban  economies 
a p p e a r s  t o  have  d e t e r i o r a t e d  main ly  because  o f  growing underem- 
ployment .  From 1940 t o  1969, t h e  s h a r e  o f  income p a r t i c i p a t i o n  
of  t h e  p o p u l a t i o n  w i t h  t h e  l o w e s t  income ( p o o r e s t  50 p e r c e n t )  
f e l l  from 19.1 p e r c e n t  t o  15.0 p e r c e n t  ( T a b l e  A. 15)  . Moreover,  
t h e  d i s t r i b u t i v e  consequences  of t h e  growing urban underemploy- 
ment seems t o  be  r e f l e c t e d  i n  t h e  r e s u l t s  o f  a  r e c e n t  s t u d y  on 
t h e  components o f  Mexican income i n e q u a l i t i e s  where it i s  shown 
t h a t  i n  1968,  60 p e r c e n t  of t h e  coun t rywide  i n e q u a l i t y  was c a u s e d  
* * by i n e q u a l i t i e s  w i t h i n  urban a r e a s  (Tab le  A. 1 6 )  . 
*Rural  a v e r a g e  income i s  measured a s  GDP p e r  worker  i n  p r imary  
s e c t o r ,  whereas u rban  a v e r a g e  income i s  measured a s  GDP p e r  
worker  i n  secondary  and t e r t i a r y  s e c t o r s .  GDP p e r  c a p i t a  i s  
a good proxy f o r  ave rage  income i n  Mexico, see Van Ginneken 
(1976) pp. 39-40. 
**Admit tedly ,  a l l  t h e  e v i d e n c e  p r e s e n t e d  i n  t h i s  p a r t i c u l a r  sec- 
t i o n  f a l l s  s h o r t  o f  c o n s i d e r i n g  ownerships  of  c a p i t a l .  The 
r e a s o n  b e i n g  l a c k  of p r o p e r  a v a i l a b l e  d a t a .  
U r b a n i z a t i o n  and  Consumption S t r u c t u r e  
A common, n e g l e c t e d  f a c t o r  i n  economic deve lopmen t  h a s  been  
t h e  r o l e  o f  demand, e v e n  t h r o u g h  i t s  i m p o r t a n c e  h a s  been  r ecog-  
n i z e d  f o r  a  l o n g  t i m e .  
I t  i s  u n d e r s t o o d  t h a t  t h e  s t r u c t u r e  o f  consumpt ion  d e p e n d s  
on a  series o f  s o c i o e c o n o m i c  f a c t o r s  o p e r a t i n g  i n  s o c i e t y  a t  a 
c e r t a i n  p o i n t  i n  t i m e .  However, a  l o n g t i m e  s t u d i e d  r e l a t i o n s h i p  
i s  t h a t  o f  d i f f e r e n t  consumpt ion  a n d  income l e v e l s .  Households  
w i t h  low income l e v e l s  t e n d  t o  s a t i s f y  t h e i r  needs  by a l l o c a t i n g  
a  l a r g e  p r o p o r t i o n  o f  t h e i r  income t o  t h e  a q u i s i t i o n  o f  b a s i c  
goods ,  l i k e  f o o d  a n d  c l o t h i n g ,  w h e r e a s  h o u s e h o l d s  w i t h  h i g h  i n -  
comes l e v e l s  a l l o c a t e  a  smaller p r o p o r t i o n  of  t h e i r  income t o  
t h e s e  t y p e s  o f  g o o d s  a n d  a  l a r g e r  p a r t  t o  t h o s e  s o - c a l l e d  d u r -  
a b l e s  s u c h  a s  a u t o m o b i l e s ,  e lec t r i ca l  a p p l i a n c e s ,  etc .  T h e r e f o r e ,  
t o  t h e  e x t e n t  t h a t  a s o c i e t y  r e a c h e s  a h i g h e r  l i v i n g  s t a n d a r d ,  a 
l a r g e r  consumpt ion  of  i n d u s t r i a l  goods  i s  e x p e c t e d .  
One way u r b a n i z a t i o n  c o n t r i b u t e s  t o  t h e  c h a n g e s  i n  consump- 
t i o n  p a t t e r n s  i s  by c o n t r i b u t i n g  t o  t h e  changes  i n  real  income 
l e v e l s .  I n  t h e  a b s e n c e  of r i g i d i t i e s ,  p r i c e s  o f  i n d u s t r i a l  g o o d s ,  
i n  terms o f  a g r i c u l t u r a l  g o o d s ,  t e n d  t o  d e c l i n e  w i t h  g rowing  u r -  
b a n i z a t i o n .  Moreover ,  u r b a n i z a t i o n  i s  e x p e c t e d  t o  r a i s e  p e r  cap-  
i t a  income wh ich  would t e n d  t o  i n c r e a s e  c o n s u m p t i o n o f  h i g h  income 
e l a s t i c i t y  goods .  T h e s e  income a n d  p r i c e  changes  are e x p e c t e d  t o  
p r o d u c e ,  i n  t h e  medium r u n ,  a combined f o r c e ,  f o s t e r i n g  t h e  t r a n s -  
f o r m a t i o n  o f  t h e  s t r u c t u r e  of  p r o d u c t i o n .  
I n  Mexico t h e r e  i s  clear e v i d e n c e  o f  d i f f e r e n t i a l s  i n  con- 
s u m p t i o n  p a t t e r n s  be tween  r u r a l  a n d  u r b a n  f a m i l i e s .  A s u r v e y  o n  
income and e x p e n d i t u r e s  o f  Mexican h o u s e h o l d s  r e v e a l e d  t h a t  income 
e l a s t i c i t i e s  f o r  a g r i c u l t u r a l  commodi t i e s  w e r e  h i g h e r  i n  r u r a l  
t h a n  i n  u r b a n  a r e a s ,  w h e r e a s  income e l a s t i c i t i e s  f o r  m a n u f a c t u r e d  
goods  w e r e  h i g h e r  among u r b a n  t h a n  r u r a l  consumers  (Banco d e  Mex- 
i c o ,  1966 ,  pp .  407-41  3 )  . I t  i s  i n  t h i s  r e s p e c t  t h a t  u r b a n i z a t i o n  
i n  Mexico may h a v e ,  t o  a  c e r t a i n  d e g r e e ,  c o n t r i b u t e d  t o  t h e  de-  
c l i n i n g  s h a r e  o f  m a n u f a c t u r i n g  o u t p u t .  However, a c o n c i s e  es t i -  
mate  o f  t h i s  i s  n o n e x i s t e n t  f o r  t h e  Mexican case. F u r t h e r m o r e ,  
i n  a  dynamic c o n t e x t  it i s  u n c l e a r  y e t  a s  t o  what e x t e n t  underem- 
ployment  i n  urban a r e a s  h i n d e r s  t h i s  expec ted  t r a n s f o r m a t i o n  e f f e c t .  
Thus f a r ,  w e  have t a l k e d  a b o u t  what w e  b e l i e v e  a r e  some o f  
t h e  most i m p o r t a n t  r e l a t i o n s h i p s  of  u r b a n i z a t i o n  and v a r i o u s  mac- 
roeconomic v a r i a b l e s  i n  Mexico. However, o u r  v iews a r e  s u p p o r t e d  
o n l y  by t h e  r e s u l t s  of p a r t i a l  and i s o l a t e d  a n a l y s e s  found i n  t h e  
l i t e r a t u r e .  A more r o b u s t  and c l e a r e r  e v i d e n c e  o f  t h e s e  i n t e r -  
a c t i o n s  can  be  o b t a i n e d  w i t h  t h e  h e l p  of a  s y s t e m a t i c  approach t o  
t h e  problem. The n e x t  s e c t i o n  p r e s e n t s  t h e  s t r u c t u r e  o f  a  macro- 
economic model a t t e m p t i n g  t o  c a p t u r e  t h e  main f e a t u r e s  o f  t h e  
Mexican economy. 
111. A MACROECONOMIC MODEL OF DEVELOPMENT AND 
URBANIZATION FOR THE MEXICAN ECONOMY 
E f f o r t s  d i r e c t e d  towards  t h e  c o n s t r u c t i o n  o f  macroeconomic 
models--where i n t e r a c t i o n s  between u r b a n i z a t i o n  and  economic de-  
ve lopment  c o u l d  b e  ana lyzed--have  been  s c a r c e .  I n  R o g e r s ' s  
words : 
A f u l l e r  s e t  of  s o c i a l  consequences  o f  r u r a l - u r b a n  
m i g r a t i o n  c a n  b e  c a p t u r e d  w i t h  a m o d e l l i n g  framework t h a t  
e x p l i c i t l y  i n c o r p o r a t e s  r e l a t i o n s h i p s  between demographic  
and  economic change .  But p r o g r e s s  i n  t h e  deve lopment  o f  
s u c h  macroeconomic models  h a s  been v e r y  s l o w  w i t h  t h e  re- 
s u l t  t h a t  w e  have  n o t  advanced  much beyond t h e  p i o n e e r i n g  
framework p r o v i d e d  by Coa le  and  Hoover two d e c a d e s  ago .  
( R o g e r s ,  1977,  p .  47 . )  
Most s t u d i e s  o n  t h e  economics  o f  u r b a n i z a t i o n  c o n c e n t r a t e  
o n  t h e  microeconomics  o f  i t s  main component:  r u r a l - u r b a n  migra-  
t i o n .  T h i s  h a s  been  done  p r i m a r l y  w i t h  t h e  p u r p o s e  o f  e l u c i d a -  
t i n g  t h e  d e t e r m i n a n t s  o f  m i g r a t i o n  and  t h e  g a i n s  o c c u r r i n g  t o  
t h e  m i g r a n t  ( H e r r i c k ,  1971; Gaude and  Peek ,  1 9 7 6 ) .  
T h e r e  are however some e x c e p t i o n s  and  Y a p ' s  s t u d y  o n  B r a z i l  
i s ,  i n  o u r  v i e w ,  o n e  o f  t h e  most  c o m p l e t e  and  r e p r e s e n t a t i v e  (Yap 
1 9 7 6 a ) .  I n  h e r  a n a l y s i s ,  t h e  i m p a c t s  o f  r u r a l - u r b a n  m i g r a t i o n  
a r e  c a p t u r e d  by means o f  a  t h r e e - s e c t o r  s i m u l a t i o n  model .  She 
found  t h a t  w i t h  l o w e r  t h a n  a c t u a l  rates  o f  m i g r a t i o n  t h e  f o l l o w -  
i n g  v a r i a b l e s  e x p e r i e n c e d  l o w e r  l e v e l s :  r u r a l - u r b a n  income d i f -  
f e r e n t i a l s ;  s e c t o r a l  v a l u e  added ;  and  c a p i t a l  a c c u m u l a t i o n .  
F u r t h e r m o r e ,  t h e  s e c t o r a l  wage i n e q u a l i t y  would have  been  g r e a t e r  
unde r  lower  r a t e s  o f  m i g r a t i o n .  T h e r e f o r e ,  t h e  a u t h o r  c o n c l u d e s  
t h a t  r u r a l - u r b a n  m i g r a t i o n  h a s  been  p o s i t i v e  f o r  t h e  c o u n t r y ' s  
deve lopmen t .  A l though  t h e  s t u d y  i n c l u d e s  a n  i n f o r m a l  u r b a n  sec- 
t o r ,  i t  f a i l s  t o  emphas ize  t h e  s t r u c t u r a l  r e l a t i o n s h i p s  t h a t  e x i s t  
be tween t h i s  s e c t o r  and  t h e  m o d e r n - i n d u s t r i a l  one .  T h i s  c a n  b e  
d o n e  by b r i n g i n g  demand i n t o  t h e  a n a l y s i s .  
Q u a n t i t a t i v e  deve lopmen t  s t u d i e s  i n c l u d i n g  s u p p l y  a n d  demand 
a s p e c t s  i n  a  g e n e r a l  e q u i l i b r i u m  framework a r e  n o t  v e r y  common i n  
t h e  l i t e r a t u r e .  I t  i s  i n  t h i s  r e s p e c t  t h a t  t h e  K e l l e y ,  Wi l l i amson  
and Cheetham (KWC) model  r e p r e s e n t s  a  s t e p  f o r w a r d  i n  mode l ing  
economic development,  f o r  it i n c l u d e s  supp ly  and demand condi-  
t i o n s  i n t e r a c t i n g  s i m u l t an eo us ly  (Ke l l ey ,  e t  a l . ,  1972 ) .  T h e i r  
model c o r r e c t l y  combines e lements  of  growth t h e o r y  w i t h  econom- 
ics  of development.  However, i n  t h e i r  a t t e m p t  t o  g e n e r a l i z e  a s  
much a s  p o s s i b l e ,  t h e  a u t h o r s  f a i l  t o  r e cogn i ze  some impor t an t  
and v e r y  common problems connected  w i t h  c u r r e n t  deve lop ing  coun- 
tr ies,  such a s  u rban  (and  r u r a l )  unemployment o r  underemploy- 
ment; i m p e r f e c t i o n s  i n  b o t h  f a c t o r  and o u t p u t  ma rke t s ;  and t h e  
f r e q u e n t l y  s t r o n g  i n f l u e n c e  o f  t h e  p u b l i c  s e c t o r .  
I n  t h e  f o l l o w i n g  w e  p r e s e n t  t h e  s t r u c t u r e  of a  s i m u l a t i o n  
model f o r  t h e  Mexican economy. The model i n c l u d e s  some impor t an t  
market  d i s t o r t i o n s ;  a  r e l e v a n t  s e c t o r i a l  d i v i s i o n  a s  w e l l  a s  a  
meaningful  m i g r a t i o n  p r o c e s s  f o r  t h e  Mexican ca se .  With t h i s  
model, w e  t r y  t o  c a p t u r e  t h e  behav io r  of  t h e  most impor t an t  ec- 
onomic v a r i a b l e s  under  a  pronounced p r o c e s s  of  u r b a n i z a t i o n  and 
development o c c u r r i n g  i n  Mexico o v e r  t h e  p a s t  t h r e e  decades .  
The Model 
The model p r e s e n t e d  below i s  o f  t h e  g e n e r a l  e q u i l i b r i u m  type  
e x h i b i t i n g  some market  i m p e r f e c t i o n s .  Given t h e  s c a r c i t y  o f  con- 
s i s t e n t  t i m e  series d a t a  f o r  most  o f  t h e  v a r i a b l e s  t o  be cons id -  
* 
e r e d ,  t h e  economet r i c  e s t i m a t i o n  o f  t h e  model is  n o t  y e t  p o s s i b l e .  
I n s t e a d ,  w e  have adop ted  a  s i m u l a t i o n  modeling approach (see 
Simon, 1976; K e l l ey  and Wil l iamson,  1974; Yap, 1976a; Edmonston 
e t  a l . ,  1976 among o t h e r s ,  a s  a n  example o f  t h i s  t y p e  o f  s t u d y )  . 
Our purpose  is:  
o To f o r m u l a t e  t h e  s t r u c t u r e  o f  t h e  model by means of  a  
s e t  o f  e q u a t i o n s  where t h e  e lements  of  t h r e e  b ranches  
of economics a r e  cons ide r ed :  Growth Theory; Economics 
o f  Development; and Economics of  Mig ra t i on  
o To p r o v i h e  t h e  model w i t h  a  set  of i n i t i a l  c o n d i t i o n s  
and p a r am e t e r s  which can  be e x t r a c t e d  from t h e  l i t e r -  
a t u r e  o r  p a r t i a l l y  e s t i m a t e d  
*See Bar raza  (1968) f o r  a  courageous  y e t  u n s u c c e s s f u l  a t t e m p t  i n  
t h i s  r e s p e c t .  
o To u s e  computer s i m u l a t i o n  t e c h n i q u e s  t o  g e n e r a t e  
y e a r l y  r e s u l t s  
o To e v a l u a t e  t h e  performance of  t h e  model by means 
o f  a  comparison of t h e  g e n e r a t e d  r e s u l t s  w i t h  h i s -  
t o r i c a l  r e c o r d s  
o  To t e s t  t h e  i m p l i c a t i o n s  of v a r y i n g  c e r t a i n  p o l i c y  
v a r i a b l e s  i n  t h e  g e n e r a l  c o n t e x t  p r o v i d e d  by t h e  
model* 
S e c t o r s  and V a r i a b l e s  
The model c o n s i s t s  o f  f o u r  p r o d u c t i v e  s e c t o r s  which d i f f e r  
among themse lves  i n  f a c t o r  u s e ,  t e c h n i c a l  change,  and o r g a n i z a -  
t i o n  of t h e  means o f  p r o d u c t i o n .  There  is  a l s o  a  p u b l i c  s e c t o r  
whose a c t i v i t i e s  c o n s i s t  o f  t a x i n g ,  i n v e s t i n g  and consuming. 
S i n c e  o u r  u l t i m a t e  o b j e c t i v e  i s  t o  c a p t u r e  t h e  main r e l a t i o n s h i p s  
between u r b a n i z a t i o n  and economic development ,  a  s p e c i a l  emphasis  
i s  g i v e n  t o  a  r u r a l - u r b a n  dichotomy (see Table  1 )  . The v a r i a b l e s  
and p a r a m e t e r s  of  o u r  model-economy a r e  g i v e n  i n  Tab le  2 .  
T a b l e  1 .  S e c t o r s  o f  t h e  model-economy 
I SECTOR CODE I 
M o d e r n - I n d u s t r i a l  
Commercia l -Agr icul ture  
S m a l l - s c a l e  A g r i c u l t u r e  
Urban-Informal  
P u b l i c  S e c t o r  
*This  paper  i s  r e s t r i c t e d  t o  t h e  f i r s t  p o i n t  enumerated above.  
The f u l f i l l m e n t  o f  t h e  remaining p o i n t s  w i l l  be t h e  s u b j e c t  
of  for thcoming p a p e r s .  
Table  2 .  V a r i a b l e s  and Paramete rs  
Endogenous V a r i a b l e s  
'i = Gross  o u t p u t  i n  s e c t o r  i = 1 , 2 , 3 , 4  
= R e l a t i v e  p r i c e  o f  o u t p u t  o f  s e c t o r  i = 2 , 3 , 4  
i n  terms of i n d u s t r i a l  o u t p u t  
Wi = Real  wage r a t e  i n  s e c t o r  i = 2 , 3 , 4  
Li = Labor i n p u t  i n  s e c t o r  i = 1 , 2 , 3 , 4  
K i  = C a p i t a l  i n p u t  i n  s e c t o r  i = 1 . 2 . 3  
r = Rate of  r e t u r n  t o  c a p i t a l  i = 1 , 2 , 3  i 
q i  = Rate  o f  r e t u r n  t o  l and  i = 2 , 3  
Lr = Rura l  l a b o r  f o r c e  
LU = Urban l a b o r  f o r c e  
Mru  = Rate  o f  n e t  r u r a l -u rban  m i g r a t i o n  
- 
Si = T o t a l  s a v i n g s  o f  s e c t o r  i = 1 , 2 , 3  
-C Yi = Af ter  t a x e s  income o f  c a p i t a l i s t s  i n  s e c t o r  i = 1 , 2  
= A f t e r  t a x e s  income o f  l a b o r  i n  s e c t o r  i = 1 , 2  
- 
Y3 = A f t e r  t a x e s  income i n  s e c t o r  3  
I l l  = Funds i n v e s t e d  i n t o  s e c t o r  1 o r i g i n a t e d  i n  s e c t o r  1 
121  = Funds i n v e s t e d  i n t o  s e c t o r  2  o r i g i n a t e d  i n  s e c t o r  1  
1 1 2  = Funds i n v e s t e d  i n t o  s e c t o r  1 o r i g i n a t e d  i n  s e c t o r  2  
122 = Funds i n v e s t e d  i n t o  s e c t o r  2  o r i g i n a t e d  i n  s e c t o r  2  
I i 5  = P u b l i c  funds  d e s t i n e d  f o r p h y s i c a l  inves tment  i n  sec- t o r  i = 1 , 2 , 3 .  
G = P u b l i c  budget  
DC = Consumption o f  good 1 by c a p i t a l i s t s  of  s e c t o r  j  = 1 , 2  1  j 
D1 = Consumption o f  good 1 by l a b o r e r s  o f  s e c t o r  j  = 1 , 2 . 3 , 4  1 j 
n ,  = P r o b a b i l i t y  of o b t a i n i n g  a  mode rn - indus t r i a l  job  
n 4  = P r o b a b i l i t y  of  o b t a i n i n g  an i n fo rma l  j ob  
DC = Consumption o f  good 2  by c a p i t a l i s t s  o f  s e c t o r  j  = 1 , 2  
21 
D' = Consumption o f  good 2  by  l a b o r e r s  o f  s e c t o r  j = 1 , 2 , 3 , 4  
2  j 
D S j  = Consumption o f  good 3 by c a p i t a l i s t s  o f  s e c t o r  j  = 1 , 2  
D l  = Consumption of  good 3  by l a b o r e r s  o f  s e c t o r  j = 1 . 2 .3 ,4  
31 
D;~ = Consumption o f  good 4 by c a p i t a l i s t s  o f  s e c t o r  1  
D' = Consumption o f  good 4 by l a b o r e r s  o f  s e c t o r  j = 1 , 4  
4 j  
D5 = P u b l i c  consumpt ion  
Exogenous V a r i a b l e s  and  P a r a m e t e r s  
K = I n i t i a l  t o t a l  s t o c k  o f  c a p i t a l  
L = I n i t i a l  t o t a l  amount o f  l a b o r  
- 
Wi = R e a l  wage r a t e  i n  m a n u f a c t u r i n g  
x = F a c t o r  augmen t ing  t e c h n o l o g i c a l  p r o g r e s s  f o r  c a p i t a l  i n  i 
sector i = 1 , 2  
K 
h i  = R a t e  o f  c h a n g e  of  augment ing  t e c h n o l o g i c a l  p r o g r e s s  f o r  
c a p i t a l  i n  sector i = 1 , 2  
Y i = F a c t o r  augmen t ing  t e c h n o l o g i c a l  p r o g r e s s  f o r  l a b o r  i n  
s e c t o r  i = 1 , 2  
h L  = R a t e  o f  c h a n g e  o f  augment ing  t e c h n o l o g i c a l  p r o g r e s s  f o r  i l a b o r  i n  sector  i = 1 , 2  
Ai = Disembodied n e u t r a l  t e c h n o l o g i c a l  p r o g r e s s  i n  sector 
i = 1 , 2 , 3  
h A  = R a t e  o f  c h a n g e  o f  d i sembod ied  n e u t r a l  t e c h n o l o g i c a l  p r o -  i g r e s s  i n  s e c t o r  i = 1 , 2 , 3  
= D i s t r i b u t i o n  p a r a m e t e r  o f  c a p i t a l  i n  sector 1 K 
€IL = D i s t r i b u t i o n  p a r a m e t e r  o f  l a b o r  i n  sector 1 
SK = D i s t r i b u t i o n  p a r a m e t e r  o f  c a p i t a l  i n  sector 2 
SL = D i s t r i b u t i o n  p a r a m e t e r  o f  l a b o r  i n  sector 2 
S R  = D i s t r i b u t i o n  p a r a m e t e r  o f  l a n d  i n  s e c t o r  2  
= D i s t r i b u t i o n  p a r a m e t e r  o f  c a p i t a l  i n  sector 3 
c 2  = D i s t r i b u t i o n  p a r a m e t e r  o f  l a b o r  i n  s e c t o r  3 
Nr = N a t u r a l  g r o w t h  o f  p o p u l a t i o n  i n  r u r a l  a r e a s  
NU 
= N a t u r a l  g r o w t h  o f  p o p u l a t i o n  i n  u r b a n  a r e a s  
C 3  = D i s t r i b u t i o n  pa ramete r  o f  l and  i n  s e c t o r  3 
a = E l a s t i c i t y  of s u b s t i t u t i o n  i n  s e c t o r  1 1 
a = E l a s t i c i t y  o f  s u b s t i t u t i o n  i n  s e c t o r  2 2 
C 4  = P r o d u c t i v i t y  pa ramete r  o f  l a b o r  i n  s e c t o r  4 
a - T e r m s  of  t r a d e  pa ramete r s  o f  s e c t o r  4 4 - 
- 
C = Cost  o f  m i g r a t i o n  
k = Deprec i a t i on  r a t e  
C 
Si = P r o p e n s i t y  t o  s ave  by c a p i t a l i s t s  o f  s e c t o r  i = 1.2 
1 
s = P r o p e n s i t y  t o  s ave  by l a b o r e r s  o f  s e c t o r  i = 1 , 2  i 
s3 = P r o p e n s i t y  t o  s ave  i n  s e c t o r  3 
rp = Tax r a t e  t o  income o f  c a p i t a l i s t s  o f  s e c t o r  i = 1.2 
1 
'i = Tax r a t e  t o  income o f  l a b o r e r s  of s e c t o r  i = 1 , 2  
r3 = Tax r a t e  t o  income i n  s e c t o r  3 
A 
r1  = I n d i r e c t  t a x  r a t e  on  consumption o f  goods and s e r v i c e s  
i = 1.2.3.4 
h N  = N a t u r a l  r a t e  o f  p o p u l a t i o n  growth i n  r u r a l  a r e a s  
r 
= N a t u r a l  r a t e  o f  p o p u l a t i o n  growth i n  urban a r e a ?  
u 
1 P 1  = E l a s t i c i t y  pa r ame te r  o f  s e c t o r  1 where a l  = - 
al-1 
P 2  = E l a s t i c i t y  pa ramete r  o f  s e c t o r  2 where a 2  = 
2 
R2 = Land a l l o c a t e d  t o  t h e  commercial a g r i c u l t u r e  
R3 = Land a l l o c a t e d  t o  t h e  s m a l l - s c a l e  a g r i c u l t u r e  
m = Migra t i on  pa ramete r  
ci  = F r a c t i o n  o f  s a v i n g s  Si i n v e s t e d  i n  t h e  same s e c t o r  i = 1.2 
C i  = P u b l i c  i nves tmen t  pa ramete r s  where i = 5.6,7.8.9.10.11 
P i  = A l l o c a t i o n  pa ramete r  o f  p u b l i c  consumption 
di = P u b l i c  consumption pa r ame te r s  where i = 0.1 ,2 
b 3  = Minimal bund le  o f  e s s e n t i a l  goods 
aC = P r i v a t e  consumption pa ramete r  of c a p i t a l i s t s  i n  s e c t o r  i j  j consuming good i 
a' = P r i v a t e  consumption pa ramete r  of l a b o r e r s  of s e c t o r  j i j  
consuming good i 
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1  
X l  ( t )  = A 1  ( t )  [ O K  ( ~ l ( t )  K1 ( t)  )-01 + O L  g i ( t )  L1 ( t )  
) - P I ]  - 6 
Rural  S e c t o r s  
~ q u a t i o n s  (1 ) and ( 2 )  d e p i c t  t h e  d u a l i s t i c  c h a r a c t e r i s t i c  o f  
most  Mexican c i t i e s  where i t  is v e r y  common t o  f i n d  a modern- 
i n d u s t r i a l  ( f o r m a l )  s e c t o r  o p e r a t i n g  i n  c o n j u n c t i o n  w i t h  an  i n -  
f o r m a l  s e c t o r  (Souza and Tokman, 1 9 7 6 ) .  
W e  assume t h a t  t h e  s t r u c t u r a l  compos i t ion  of o u r  modern- 
i n d u s t r i a l  s e c t o r  i s  comprised  main ly  of f i r m s  w i t h  l a r g e  c a p i t a l -  
l a b o r  r a t i o s  whose o u t p u t  c a n  be  consumed o r  i n v e s t e d .  By d i v i d -  
i n g  t h e  urban economy i n  a t r a n s v e r s a l  f a s h i o n ,  f i r m s  b e l o n g i n g  
t o  t h i s  l u m p t e d - i n d u s t r i a l  s e c t o r  are: p a r t  o f  m a n u f a c t u r i n g  
( p r i v a t e  and s t a t e  owned); some t y p e  of  h i g h l y  mechanized s e r v i c e s  
( e . g . ,  banking,  s u p e r m a r k e t s ,  compute r i zed  s e r v i c e s ,  e t c . ) ;  t r a n s -  
p o r t a t i o n ;  ene rgy ,  and some c o n s t r u c t i o n  a c t i v i t i e s .  
I t  h a s  a l r e a d y  been mentioned t h a t  o n e  of  t h e  main f e a t u r e s  
o f  t h i s  modern l u m p e d - i n d u s t r i a l  u rban  s e c t o r  i s  i t s  l i m i t e d  
s u b s t i t u t i o n  p o s s i b i l i t i e s  o f  c a p i t a l  f o r  l a b o r .  T h e r e f o r e ,  i n  
o r d e r  t o  examine t h i s  t e c h n o l o g i c a l  a s p e c t  w e  have adop ted  a  con- 
s t a n t - e l a s t i c i t y  s u b s t i t u t i o n  (CES) p r o d u c t i o n  f u n c t i o n  ( e q u a t i o n  
( 1 )  ) .  s u c h  a  f u n c t i o n  i s  a b l e  t o  e x h i b i t  a  range  o f  e l a s t i c i t y  o f  
s u b s t i t u t i o n  v a l u e s  o f  which o n e  is  u n i t y .  B e s i d e s  t h e  l a t t e r ,  
t h e r e  i s  one  more i m p o r t a n t  i m p l i c a t i o n  a s s o c i a t e d  w i t h  t h e  u s e  
of 'CES. I n  a  long-run c o n t e x t ,  t h e  f a c t o r  s h a r e s  on income a r e  
bound t o  v a r y .  However, a n  e l a s t i c i t y  o f  s u b s t i t u t i o n  e q u a l  t o  
one  i m p l i e s  t h a t  such  s h a r e s  w i l l  remain  c o n s t a n t .  I t  i s  o n l y  
w i t h  e l a s t i c i t i e s  of  s u b s t i t u t i o n  d i f f e r e n t  t h a n  one  t h a t  it is  
* p o s s i b l e  t o  c a p t u r e  t h e s e  v a r i a t i o n s  of  f a c t o r  s h a r e s  i n  income. 
On t h e  o t h e r  hand,  t h e  u rban  economy i s  a l s o  composed o f  
what w e  a r e  i n c l i n e d  t o  c a l l  an  I n f o r m a l  Urban S e c t o r  ( e q u a t i o n  
( 2 )  ) which i s  comprised  of l a r g e l y  l a b o r - i n t e n s i v e  a c t i v i t i e s  a n d  
accommodates a l l  t h o s e  members of  t h e  urban l a b o r  f o r c e  ( r e g a r d -  
less of whether  t h e y  a r e  o l d  members o r  new e n t r a n t s )  who a r e  n o t  
a b l e  t o  f i n d  employment i n  i n d u s t r i a l  a c t i v i t i e s .  The s t r u c t u r e  
o f  t h e  s e c t o r  i s  c h a r a c t e r i z e d  by e a s y  e n t r a n c e ,  low p r o d u c t i v i t y  
l e v e l s ,  and a l m o s t  no t e c h n o l o g i c a l  change.  We assume, a l o n g  
w i t h  c o n v e n t i o n a l  v iews  (Mazumdar, 1975; F i e l d s ,  1975; Kannappan, 
1977; Sethuraman,  1976; Corden and F i n d l a y ,  1975) t h a t  t h e  l a b o r  
f o r c e  f o r  t h i s  s e c t o r  behaves  a s  i n  a  p e r f e c t  c a s u a l  marke t  and 
t h a t  each  worker  i s  p r o v i d e d  w i t h  t h e  same c a p a b i l i t i e s .  Such 
b e i n g  t h e  c a s e ,  w e  can t h i n k  o f  t h e  p r o d u c t i v i t y  p a r a m e t e r  i n  
e q u a t i o n  ( 2 )  a s  b e i n g  t h e  p r o d u c t  o f :  a )  t h e  " n e t  v a l u e  added" 
produced by a  worker  i n  a  d a y  of  work, and b )  t h e  number of days  
o f  work i n  a  c e r t a i n  p e r i o d  o f  t i m e  (Mazumdar, 1 9 7 5 ) .  
E q u a t i o n s  (3) and ( 4 )  o n  t h e  o t h e r  hand,  t r y  t o  c a p t u r e  t h e  
a g r i c u l t u r a l  d u a l i t y  found i n  r u r a l  Mexico. Commercial a g r i c u l -  
t u r e  i s  composed of a l l  i r r i g a t e d  farms h a v i n g  r e l a t i v e l y  h i g h  
c a p i t a l  i n t e n s i v e  t e c h n i q u e s ,  w i t h  r e l a t i v e l y  l a r g e  r a t e s  o f  t o -  
t a l  t e c h n i c a l  p r o g r e s s ,  h i g h  p r o p o r t i o n s  o f  o u t p u t  p e r  h e c t a r e ,  
and most  of i t s  o u t p u t  commercia l ized .  T h i s  sector is  r e p r e s e n -  
t e d  i n  o u r  model by a  CES p r o d u c t i o n  f u n c t i o n ,  a l l o w i n g  f o r  v a r i -  
a t i o n s  i n  f a c t o r  s h a r e s  i n  income a s  w e l l  a s  f o r  t h e  l i m i t a t i o n s  
*See C o l o s i o  (1978) f o r  a  b r i e f  summary of  t h i s  well-known a s p e c t  
o f  t h e o r y  p r o d u c t i o n .  
i n  f a c t o r  s u b s t i t u t i o n .  C o n v e r s e l y ,  t h e r e  i s  a n  a g r i c u l t u r a l  
s e c t o r  c h a r a c t e r i z e d  a s  r a i n - f e d  a g r i c u l t u r e ,  w i t h  low c a p i t a l -  
l a b o r  r a t i o s ,  r e l a t i v e l y  low t e c h n i c a l  p r o g r e s s ,  and  m o s t  o f  i t s  
o u t p u t  d e s t i n e d  f o r  s u b s i s t e n c e  consumpt ion .  T h i s  s e c t o r  i s  de -  
p i c t e d  by means of  a  Cobb-Douglas p r o d u c t i o n  f u n c t i o n  s i n c e  v a r i -  
a t i o n s  i n  f a c t o r  s h a r e s  i n  income h a v e  n o t  been  s u b s t a n t i a l l y  
i m p o r t a n t .  
A s  s t a t e d ,  t h e  model  i n c l u d e s  t h e  w o r k i n g s  of a )  f a c t o r  aug- 
* 
m e n t i n g ,  and  b )  d i sembod ied  t e c h n o l o g i c a l  p r o g r e s s .  Both t y p e s  
o f  t e c h n i c a l  change  a r e  d e f i n e d  a s  a  f u n c t i o n  o f  t i m e  a n d  a r e  
p r e s e n t e d  i n  T a b l e  3. 
T a b l e  3.  F u n c t i o n s  of  Disembodied and  F a c t o r  
Agumenting T e c h n o l o g i c a l  P r o g r e s s  
A t  t h e  same t i m e ,  t h e  model  i s  s u i t a b l e  f o r  t h e  a n a l y s i s  o f  
a )  o u t p u t - r a i s i n g  e f f e c t  o f  t e c h n o l o g i c a l  change ,  a s  w e l l  a s  f o r  
b )  t h e  f a c t o r  s a v i n g  b i a s  o f  t e c h n o l o g i c a l  p r o g r e s s .  
F u n c t i o n s  o f  T e c h n o l o g i c a l  P r o g r e s s  
*For  a n  e x c e l l e n t  t r e a t m e n t  o f  t h e  s u b j e c t  see A l l e n  (1  967)  a n d  
D i x i t  (1  976)  . S e e  a l s o  Yo topo lous  a n d  Nugent  (1  976)  f o r  a n  e m -  
p i r i c a l  t r e a t m e n t .  
Disembodied 
A X , t  
A l  ( t)  = A l  ( 0 )  e 
i;t 
A 2  ( t)  = A2 ( 0 )  e 
A 3 ( t ) =  A 3 ( 0 )  e 
F a c t o r  Augmenting 
- 
i;t 
( t )  - X1 ( 0 )  e 
- 
i;t 
X2 (t)  - X2 ( 0 )  e 
- 
i g t  
Y l  ( t)  - Y l ( 0 )  e 
- 
i;t 
Y2 ( t)  - Y2 ( 0 )  e 
The o u t p u t - r a i s i n g  ef fec t  o f  t e c h n o l o g i c a l  change  h o l d i n g  
i n p u t s  i s  d e f i n e d  a s  
s u c h  t h a t  f o r  e a c h  o n e  of t h e  sectors w e  have:  
where a t h  r e p r e s e n t s  t h e  j- f a c t o r ' s  s h a r e  i n  t h e  income o f  i j  (t) 
t h  t h e  i- sector a t  t i m e  t. 
F a c t o r - s a v i n g  b i a s  f o r  c a p i t a l  a n d  l a b o r  is  commonly d e f i n e d  
as: 
B -  a x i k ( t )  1  - a x i ~  ( t)  1  i ( t)  at 'ik ( t )  at ' i ~  ( t )  
where X i k  ( t)  and ' i ~  ( t)  are m a r g i n a l  p r o d u c t s  o f  c a p i t a l  a n d  la-  
t h  b o r ,  r e s p e c t i v e l y ,  i n  t h e  i- sector. The l a t t e r  e q u a t i o n  i m p l i e s  
t h a t  t e c h n i c a l  p r o g r e s s  i s  l a b o r - s a v i n g  i f  Bi > 0 ;  c a p i t a l - s a v -  
i n g  i f  Bi < 0;  a n d  n e u t r a l  i f  Bi = 0. (See  Yo topo lous  and  
Nugent,  1976, p .  1 4 7 ) .  
I t  can  b e  p roved  t h a t  t h e  p r e v i o u s  e q u a t i o n  c a n  b e  t r a n s -  
* formed i n t o  t h e  f o l l o w i n g  e x p r e s s i o n  
I n  Mexico, t h e r e  i s  some e v i d e n c e  t h a t  f o r  b o t h  commercial  
a g r i c u l t u r e  and  i n d u s t r i a l  s e c t o r s ,  t e c h n o l o g i c a l  p r o g r e s s  h a s  
** 
been l a b o r  s a v i n g .  T h e r e f o r e ,  i f  w e  are w i l l i n g  t o  a c c e p t  t h a t  
-- 
B l ( t )  > 0 ,  w e  c a n  c o n c l u d e  t h a t  h l L  > i lK s i n c e  w e  have est imat-  
ed a  o l  2 0.79 .  A s i m i l a r  c o n c l u s i o n  f o r  t h e  commercial  a g r i c u l -  
t u r e  s e c t o r  i s  d e p e n d e n t  upon t h e  e s t i m a t i o n  o f  t h e  e l a s t i c i t y  of  
* * *  
s u b s t i t u t i o n  f o r  t h a t  s e c t o r .  N e v e r t h e l e s s ,  s i n c e  a g r i c u l t u r a l  
t e c h n i q u e s  i n  n o r t h e r n  Mexico--where most  o f  t h e  commercial  a g r i -  
c u l t u r e  i s  t o  b e  found- -ha rd ly  d i f f e r  f rom t h o s e  u s e d  i n  t h e  
s o u t h w e s t  U n i t e d  S t a t e s ,  w e  c o u l d  a d o p t  t h e  f i n d i n g s  o f  L ianos  
which a r e  B2 > 0  and o2 > 1 ,  which imply ,  by means o f  t h e  above  
e q u a t i o n  t h a t  h 2 k  > ?, (See L i a n o s ,  1971,  p .  4 1 9 ) .  2k 
Labor  Marke t s  
The t o t a l  s u p p l y  o f  l a b o r  f o r c e  i n  t h e  economy a t  any p o i n t  
i n  t i m e ,  L ( t)  e q u a l s  i t s  d i s t r i b u t i o n  among r u r a l  l a b o r  f o r c e ,  
L 
r ( t )  and  u r b a n  l a b o r  f o r c e ,  L u  ( t)  ' T h a t  is :  
*See Ferguson (1969)  pp.  243-244. 
**There i s  no q u a n t i t a t i v e  a s c e r t i o n  o f  t h i s .  N e v e r t h e l e s s ,  
some e v i d e n c e  i s  shown f o r  t h e  a g r i c u l t u r a l  s e c t o r  i n  H e w i t t  
d e  A l c a n t a r a  (1976)  and  f o r  t h e  i n d u s t r i a l  s e c t o r  i n  ~ 0 1 1 6 s  
(1978) . 
***Most o f  t h e  e s t i m a t i o n s  have  been  done by u s i n g  Cobb-Douglas 
p r o d u c t i o n  f u n c t i o n s .  T h e r e f o r e ,  by d e f i n i t i o n ,  e l a s t i c i t y  
i s  e q u a l  t o  one .  
where  
and 
E q u a t i o n s  ( 6 ) and ( 7 ) d e p i c t  t h e  n a t u r a l  and  s o c i a l  c o m p o s i t i o n  
o f  l a b o r  f o r c e  i n  r u r a l  and u r b a n  a r e a s , r e s p e c t i v e l y .  More spec -  
i f i c a l l y ,  t h e  n a t u r a l  g r o w t h  o f  p o p u l a t i o n  i s  g i v e n  by:  
and  
The s o c i a l  c o m p o s i t i o n  is  g i v e n  by n e t  r u r a l - u r b a n  m i g r a t i o n ,  
M r u  (t)  which  w i l l  b e  d e f i n e d  below.  
R u r a l  Labor  Demand 
I t  i s  assumed t h a t  e n t r e p r e n e u r s  i n  commerc ia l  a g r i c u l t u r e  
r e m u n e r a t e  l a b o r  a c c o r d i n g  t o  t h e  l e v e l  o f  l a b o r  m a r g i n a l  p rod-  
u c t .  T h e r e f o r e ,  f rom e q u a t i o n  ( 3 )  it f o l l o w s  t h a t  r e a l  wages 
w 
f o r  t h i s  s e c t o r  2 ( t )  a r e  g i v e n  by 
P2 ( t )  
where P 2  ( t)  i s  t h e  p r i c e  l e v e l  o f  commercial a g r i c u l t u r e  o u t p u t  
i n  t e rms  o f  p r i c e  l e v e l  o f  i n d u s t r i a l  o u t p u t .  
* 
E q u a t i o n  (1 0 )  can  be  r e a r r a n g e d  t o  e x p r e s s  l a b o r  demand a s  
One o f  t h e  consequences  of l a n d  reform i n  Mexico was t h e  f a c t  
t h a t  p e a s a n t s  became n o t  o n l y  t h e  s u p p l i e r s  of  l a b o r  i n p u t  b u t  
a l s o  t h e  owners of whatever  c a p i t a l  was i n v o l v e d  i n  t h e  p r o d u c t i o n  
p r o c e s s .  T h e r e f o r e ,  it i s  n o t  u n r e a l i s t i c  t o  t h i n k  o f  t o t a l  i n -  
come a c c r u i n g  t o  f a r m e r s  i n  s u b s i s t e n c e  a g r i c u l t u r e  a s  t h e  a v e r a g e  
p r o d u c t  a t  e v e r y  p o i n t  i n  t i m e .  I n  o t h e r  words, income i n  t h i s  
s e c t o r  i n c l u d e s  wage r a t e  p l u s  t h e  f low v a l u e  o f  c a p i t a l  and t h e  
imputed r e n t s  t o  l a n d .  Thus, 
E q u a t i o n  (12)  i m p l i e s  t h a t  income a c c r u i n g  t o  f a r m e r s  i n  s u b s i s -  
t e n c e  a g r i c u l t u r e  i s  i n  d i r e c t  r e l a t i o n  t o  t h e  amounts of c a p i t a l  
and l a n d ,  and i n v e r s e l y  r e l a t e d  t o  t h e  amount of  l a b o r  used  i n  t h e  
p r o d u c t i o n  p r o c e s s .  T h e r e f o r e ,  t h e  o p t i m a l  amount o f  l a b o r  em- 
ployed i n  t h i s  s e c t o r  i s  g i v e n  by: 
*Unless o t h e r w i s e  s t a t e d ,  t h e  n o t a t i o n  [ *  * *  
- 
-. 
1 d e n o t e s  
-- 
1  
L Y 2 ( t )  2  ( t )  2  ( t  
We assume t h a t  i n  urban a r e a s ,  i n d u s t r i a l  e n t r e p r e n e u r s  h i r e  
l a b o r  f a c t o r  t o  t h e  p o i n t  t h a t  marginal  p roduc t  equa te s  an i n s t i -  
t u t i o n a l  wage r a t e ,  s e t  by s o c i a l  governmental p o l i c i e s .  There- 
f o r e ,  r e a l  wages k 1 ( t)  ' a r e  expressed  a s  
from which we o b t a i n  t h e  l abo r  demand by t h i s  s e c t o r  a t  t ime ( t ) :  
By means of t h e  assumptions made wi th  r e s p e c t  t o  t h e  urban 
in formal  s e c t o r ,  we assume wages t o  be t h e  r e s u l t  of income sha r -  
ing .  That  i s  
where P 4  ( t )  i s  t h e  terms of t r a d e  between t h e  modern- indus t r ia l  
and t h e  informal-urban s e c t o r s ,  and i s  def ined  a s  
and 
E q u a t i o n s  (16)  and (1 7) i l l u s t r a t e  one o f  t h e  main f e a t u r e s  of 
o u r  model-economy: t h e  s t r u c t u r a l  r e l a t i o n s h i p s  e x i s t i n g  between 
m o d e r n - i n d u s t r i a l  and i n f o r m a l  s e r v i c e  s e c t o r s .  D e s p i t e  t h e  f a c t  
t h a t  p h y s i c a l  p r o d u c t i v i t y  o f  l a b o r  ( c 4 )  i s  assumed c o n s t a n t  and 
t h e  same f o r  e v e r y  l a b o r e r ,  r e a l  wages c a n  v a r y .  The r e a l  wage 
r a t e  i s  d i r e c t l y  r e l a t e d  t o  o u t p u t  i n  t h e  m o d e r n - i n d u s t r i a l  sec- 
t o r ,  and i n v e r s e l y  r e l a t e d  t o  t h e  number o f  p a r t i c i p a n t s  i n  t h e  
i n f o r m a l  s e c t o r .  T h i s  can  b e  b e t t e r  i l l u s t r a t e d  by s u b s t i t u t i n g  
(17)  i n t o  (16)  y i e l d i n g  
- a 4  X l  ( t)  
W4 - L a 4 ( t )  
I n  r u r a l  a r e a s ,  l a b o r  is a l l o c a t e d  t o  commercial and smal l -  
s c a l e  a g r i c u l t u r e  i n  such  a  way t h a t  r e a l  wages of  b o t h  s e c t o r s  
a r e  e q u a l i z e d .  T h a t  is: 
T h i s  c o n d i t i o n  i m p l i e s  t h a t  once  r u r a l - u r b a n  m i g r a t i o n  t a k e s  p l a c e ,  
t h e  remain ing  r u r a l  p o p u l a t i o n  (see e q u a t i o n  6 )  i s  f u l l y  employed 
by means o f  t h e  wage a d j u s t m e n t  mechanism. 
I f  w e  assume, f o r  t h e  s a k e  o f  i l l u s t r a t i o n ,  t h a t  e v e r y t h i n g  
e x c e p t  l a b o r  i s  c o n s t a n t  i n  t h e  a g r i c u l t u r a l  p r o d u c t i o n  p r o c e s s ,  
t h e n  t h e  r u r a l  employment c o n d i t i o n s  a t  c e r t a i n  p e r i o d s  o f  t i m e  
* 
can b e  r e p r e s e n t e d  by F i g u r e  1 .  
I n  F i g u r e  1 ,  l i n e  MM r e p r e s e n t s  p r o d u c t i v i t y  of  l a b o r  i n  sub- 
s i s t e n c e  a g r i c u l t u r e  whereas  NN r e p r e s e n t s  p r o d u c t i v i t y  i n  commer- 
c i a l  a g r i c u l t u r e .  The l a t t e r  l i n e  i s  s t e e p e r  t h a n  t h e  fo rmer  rep-  
r e s e n t i n g  t h e  d u a l i t y  i n  p r o d u c t i v i t y  l e v e l s  a s  e x h i b i t e d  by 
Mexican a g r i c u l t u r e .  Fur the rmore ,  n o t i c e  t h a t  l i n e  MM r e p r e s e n t s  
* F i g u r e s  1 ,  2 and 3 a r e  based  on t h o s e  p r e s e n t e d  i n  Corden and 
F i n d l a y  (1 975)  . 
F i g u r e  1 .  R u r a l  l a b o r  f o r c e  a l l o c a t i o n  
Labor P r o d u c t i v i t y  Labor P r o d u c t i v i t y  
S u b s i s t e n c e  Commercial 




average  p r o d u c t i v i t y  r a t h e r  t h a n  m a r g i n a l  p r o d u c t i v i t y  i n c l u d i n g ,  
t h e r e f o r e ,  r e t u r n s  t o  c a p i t a l .  S i n c e  r u r a l - r u r a l  m i g r a t i o n  i s  
n o t  t h e  s u b j e c t  o f  o u r  s t u d y ,  w e  assume t h a t  a  common wage p r e -  
v a i l s  f o r  b o t h  s e c t o r s .  T h i s  r u r a l  wage, W 4 ,  i s  s e t  by t h e  i n t e r -  
s e c t i o n  of t h e  two l i n e s  i n  F i g u r e  1 ,  g i v e n  t h e  f u l l  employment 
a l l o c a t i o n  o f  l a b o r  i n  r u r a l  a r e a s .  
0 
I n  urban a r e a s ,  l a b o r  i s  a l l o c a t e d  t o  m o d e r n - i n d u s t r i a l  and 
i n f o r m a l  s e r v i c e  s e c t o r s  i n  such a  way t h a t  a n  urban wage gap 
a r i s e s .  S p e c i f i c a l l y ,  i n d u s t r i a l  e n t r e p r e n e u r s  behave e f f i c i e n t l y  
t o  e q u a t e  t h e  m a r g i n a l  p r o d u c t  o f  l a b o r  t o  a n  i n s t i t u t i o n a l  (ex-  
ogenously  g i v e n )  wage, which i s  supposed t o  be  h i g h e r  t h a n  t h a t  
which would p r e v a i l  under  c o m p e t i t i v e  c o n d i t i o n s .  T h i s  c a n  be 
c l a r i f i e d  by means of F i g u r e  2 ,  which i s  drawn assuming s t a t i c  
c o n d i t i o n s .  
Under c o m p e t i t i v e  c o n d i t i o n s ,  t h e  common urban wage would b e  
W 4  and t h e  a l l o c a t i o n  o f  u rban  l a b o r  f o r c e  a t  c e r t a i n  p o i n t s  i n  
t i m e  would be  OZ f o r  t h e  i n f o r m a l  s e c t o r  and O ' Z  f o r  t h e  indus-  
t r i a l  s e c t o r ,  t h a t  i s ,  t h e  i n t e r s e c t i o n  o f  QQ and Wq. 
a g r i c u l t u r e  f o r c e  i n  
commercial 
a g r i c u l -  
I t u r e  T o t a l  r u r a l  l a b o r  f o r c e  I 
N 
Labor f o r c e  i n  s u b s i s t e n c e  
M 
Labor 0 ' 
F i g u r e  2 .  Urban l a b o r  f o r c e  a l l o c a t i o n  
Labor P r o d u c t i v i t y  i n  Labor p r o d u c t i v i t y  i n  t h e  
However, i n d u s t r i a l  e n t r e p r e n e u r s  f a c i n g  a wage l e v e l  of 0 ' V l  , 
a r e  f o r c e d  t o  employ O ' Y  l a b o r .  I n  o u r  model, i n s t e a d  of con- 
s i d e r i n g  Z Y  a s  unemployed urban l a b o r  f o r c e ,  it i s  a s s i g n e d  t o  
an  underemployed s t a t u s ,  expanding i n  t h i s  way t h e  i n f o r m a l  sec- 
t o r  t o  OY. 
t h e  Urban In formal  
S e c t o r  
W4 
0 
Labor M i g r a t i o n  
Modern-Industr ia l  Urban 
- 







Rural -urban m i g r a t i o n  i n  our  model i s  m o t i v a t e d  main ly  by 
* 
economic f o r c e s .  Labor moves from r u r a l  t o  urban a r e a s  a s  a 
**  
r e s p o n s e  t o  d i f f e r e n t i a l s  i n  r e a l  e x p e c t e d  w a g e s .  The t h e o r y  
of  m i g r a t i o n ,  based  on t h e  c o n c e p t  o f  e x p e c t e d  wage, i s  w e l l  
Y O' 
' ~ a b o r  f o r c e  i n  t h e  i n f o r m a l t  Labor 
s e c t o r  f o r c e  i n  
t h e  In-  
d u s t r i a l  
Urban 
1 S e c t o r  
T o t a l  Urban Labor Force  
*This  i s  n o t  a bad assumpt ion  f o r  t h e  Mexican c a s e .  I n  a m i -  
g r a t i o n  s u r v e y ,  s e v e n t y  p e r c e n t  of  t h e  m i g r a n t s  t o  t h e  c i t y  
of Monter rey ,  Mexico, have  d e c l a r e d  t o  b e  moving f o r  economic 
r e a s o n s  ( G i l b e r t ,  1976, p. 11 5) . 
**For a d e t a i l e d  e x p o s i t i o n  of t h e  c o n c e p t  of e x p e c t e d  wages 
see Todaro (1969) ; H a r r i s  and Todaro (1  970) ; Todaro (1 976) ; 
F i e l d s  (1975) ; Corden and F i n d l a y  (1975) ; and Rempel (1978) . 
s u i t e d  f o r  o u r  model ing  purposes  s i n c e  it was s e t  f o r w a r d  w i t h  
t h e  aim of e x p l a i n i n g  p o s i t i v e  r a t e s  o f  r u r a l - u r b a n  m i g r a t i o n ,  
d e s p i t e  t h e  p r e s e n c e  of  u r b a n  unemployment o r  underemployment. 
The t h e o r e t i c a l  argument i s  t h a t  t h e  urban e x p e c t e d  wage, 
E 
W u  is d e f i n e d  a s  t h e  d i s c o u n t e d  v a l u e  of t h e  wage t h a t  a  m i g r a n t  
e x p e c t s  t o  e a r n  i n  t h e  c i t y .  A l g e b r a i c a l l y :  
I n  -r t  n  -r t  W: = *l ( t)  w e dt + ' t = o  t= 0  dt 
where r d e n o t e s  a  common d i s c o u n t  r a t e ;  n  t h e  t i m e  h o r i z o n  and 
" I t )  and II 4 ( t)  a r e  t h e  p r o b a b i l i t i e s  o f  o b t a i n i n g  employment i n  
i n d u s t r i a l  and i n f o r m a l  a c t i v i t i e s , r e s p e c t i v e l y .  These p r o b a b i l -  
i t i e s  a r e  a  f u n c t i o n  o f  t h e  p r o p o r t i o n  of  urban workers  a l r e a d y  
employed i n  t h e  two s e c t o r s  and o f  t h e  r a t e  o f  new employment 
open ings  a s  w e l l .  Thus, 
and 
Note t h a t  q, ( t h e  r a t e  of  change o f  l a b o r  demand i n  i n d u s t r y )  can  
* 
be o b t a i n e d  by d e r i v i n g  e q u a t i o n  (15)  w i t h  r e s p e c t  t o  t i m e ,  where- 
a s  t h e  r a t e  o f  change o f  jobs  i n  t h e  i n f o r m a l  s e c t o r ,  q 4  depends 
upon t h e  new number o f  a v a i l a b l e  days  o f  work, which i n  t u r n ,  de-  
pends  on changes  i n  demand f o r  t h e  s e r v i c e .  
*More g e n e r a l  f o r m u l a t i o n s  d e t e r m i n e  t h i s  r a t e ,  no t  o n l y  by sub- 
t r a c t i n g  p r o d u c t i v i t y  growth t o  o u t p u t  growth a s  it would be  i n  
o u r  c a s e ,  b u t  a l s o  by c o n s i d e r i n g  l a b o r  t u r n o v e r .  See  S t i g l i t z  
(1974) . 
Migra t i on  i s  cons ide red  t o  be r a t i o n a l  i n  t h e  e x t e n t  t h a t  
- 
p r e s e n t  va lue  of  urban wages, n e t  of m ig ra t i on  c o s t s ,  C ,  i s  g r e a t -  
er  t h a n  t h e  p r e s e n t  va lue  o f  r u r a l  wages. The re fo re ,  m ig ra t i on  
Mru  ( t)  can  be exp re s sed  i n  a  g e n e r a l  form a s  
where 
Thus, m ig ra t i on  w i l l  cease  when t h e  fo l l owing  c o n d i t i o n  ho lds  
N 
r t  
WE 
u ( t )  - s = I  r = O  w r (t)  e d t  
.- 
For o u r  purposes ,  w e  adopt  t h e  p o s t u l a t e s  of t h i s  t h e o r y  and 
a  s h o r t  t i m e  hor i zon  i s  assumed f o r  computa t iona l  convenience .  
The re fo re ,  p o t e n t i a l  m ig ran t s  t a k e  a s  expec ted  urban wages t h e  
weighted average  of c u r r e n t  modern and in formal  s e c t o r  wages, 
where t h e  weigh ts  a r e  t h e  r e l a t i v e  l a b o r  s h a r e s .  Thus, 
where 
and 
Rural-urban m i g r a t i o n ,  M r u  ( t )  , i s  t h e r e f o r e  c o n s i d e r e d  t o  
be  r a t i o n a l  a s  long a s  t h e  e x p e c t e d  urban wage, n e t  of  m i g r a t i o n  
c o s t s , e x c e e d s  t h e  c u r r e n t  v a l u e  o f  r u r a l  wage. M i g r a t i o n  i n  o u r  
model economy is e x p r e s s e d  a s  
where m i g r a n t s  are e x p r e s s e d  a s  a p r o p o r t i o n  of t o t a l  r u r a l  popu- 
l a t i o n  and m i s  a  p a r a m e t e r .  
I f  t h e  real  e x p e c t e d  urban wage, n e t  of m i g r a t i o n  c o s t s ,  ex-  
c e e d s  t h e  v a l u e  o f  t h e  r u r a l  wage, t h e n  some workers  w i l l  move 
i n t o  t h e  c i t i e s .  However, due  t o  i n s t i t u t i o n a l  and t e c h n o l o g i c a l  
f a c t o r s ,  p a r t  o f  t h e s e  immigrants  w i l l  enhance t h e  numbers of  
unemployed. M i g r a t i o n  t o  t h e  c i t i e s  d e c r e a s e s  t h e  p r o b a b i l i t y  
o f  o b t a i n i n g  an  i n d u s t r i a l  job and a t  t h e  same t i m e  d e p r e s s e s  t h e  
i n f o r m a l  s e c t o r  wage r a t e .  A s  a r e s u l t  W' 
u ( t )  g o e s  down. I f  ex- 
p e c t e d  urban wages, n e t  o f  m i g r a t i o n  c o s t s ,  f a l l  t o  t h e  same l e v e l  
as r u r a l  wages, t h e n  m i g r a t i o n  s t o p s .  I f  it f a l l s  even f u r t h e r ,  
t h e  m i g r a t i o n  p r o c e s s  i s  r e v e r s e d .  T h i s  wage e q u a l i z a t i o n  p r o c e s s  
i s  r e i n f o r c e d  by r u r a l  o u t m i g r a t i o n  t o  t h e  e x t e n t  t h a t  e x t r a c t i o n  
of  members o f  t h e  r u r a l  l a b o r  f o r c e  i n c r e a s e s  r u r a l  p r o d u c t i v i t y  
l e v e l s ,  push ing  t h e  r u r a l  wage upwards. I n  s h o r t ,  t h e  e q u i l i b r i u m  
c o n d i t i o n  i s  e x p r e s s e d  a s :  
However, i n  t h e  c o n t e x t  of  o u r  model,  it seems t h a t  e q u a l i z -  
a t i o n  between r u r a l  and urban wages i n  Mexico is  f a r  from b e i n g  
ach ieved  a s  shown by t h e  unique  c u r r e n t  u r b a n i z a t i o n  p a t t e r n .  
F i g u r e  3  shows, i n  a  s t a t i c  f a s h i o n ,  t h e  a l l o c a t i o n  o f  l a b o r  
t o  b o t h  r u r a l  and urban a c t i v i t i e s .  I t  was drawn i n  such  a  way 
t h a t  m i g r a t i o n  a p p e a r s  t o  be  p r o f i t a b l e .  Rura l  wage, W r ,  d e t e r -  
mined by c o m p e t i t i v e  c o n d i t i o n s ,  a p p e a r s  t o  be much lower  t h a n  
t h e  e x p e c t e d  urban wage, w:, even i f  m i g r a t i o n  c o s t s ,  C, a r e  de- 
d u c t e d .  A s  l o n g  a s  such a  d i f f e r e n c e  p e r s i s t s ,  m i g r a t i o n  w i l l  
- 
t a k e  p l a c e .  The e f f e c t  o f  t h e  i n s t i t u t i o n a l  wage, W l r  i n  u rban  
employment and i n  g e n e r a t i n g  m i g r a t i o n  a l s o  a p p e a r s  i n  t h e  f i g u r e .  
Had c o m p e t i t i v e  c o n d i t i o n s  p r e v a i l e d ,  urban wage would be  set  up 
a t  t h e  i n t e r s e c t i o n  o f  QQ and W 4 .  T h i s ,  b e s i d e s  i n c r e a s i n g  pro-  
d u c t i v e  employment, from OV t o  O V ' ,  would p r e v e n t  r u r a l - u r b a n  
l a b o r  f lows  from t a k i n g  p l a c e ,  s i n c e  t h e  c o s t s  o f  m i g r a t i o n  would 
be  g r e a t e r  t h a n  t h e  wage d i f f e r e n t i a l .  
C a p i t a l  Markets  
The t o t a l  s t o c k  o f  c a p i t a l  i n  t h e  economy, a t  e v e r y  p o i n t  i n  
time, K ( t )  i s  g i v e n  by t h e  sum o f  e x i s t e n t  c a p i t a l  i n  commercial  
a g r i c u l t u r e ,  K2( , - )  , i n d u s t r y ,  ( t )  and s u b s i s t e n c e  a g r i c u l t u r e ,  
K 3 ( t ) .  Thus 
I n  o u r  model,  w e  adop t  t h e  s p e c i f i c i t y  of  c a p i t a l  a s sumpt ion  
advanced by K e l l e y ,  Wil l iamson and Cheetham (1972) .  T h i s  assump- 
t i o n  r e f e r s  t o  t h e  f a c t  t h a t  once  c a p i t a l  i s  a s s i g n e d  t o  one  

s e c t o r  it c a n n o t  e a s i l y  be  removed' and  t r a n s f e r r e d  t o  o t h e r  s e c -  
t o r s ,  even  i f  t h e  d i f f e r e n t i a l s  i n  i n t e r e s t  r a t e s  a r e  s i g n i f i c a n t .  
Only by means o f  new i n v e s t m e n t  i s  it p o s s i b l e  f o r  c a p i t a l  owners  
t o  r e spond  t o  i n t e r e s t  r a t e  d i f f e r e n t i a l s .  
A t  e v e r y  p o i n t  i n  t i m e ,  c a p i t a l  i n  e a c h  s e c t o r  i s  owned, 
n o t  o n l y  by t h a t  s e c t o r ' s  c a p i t a l i s t s ,  b u t  a l s o  by c a p i t a l i s t s  
from o t h e r  s e c t o r s .  Thus, 
K2 (t) = K21 ( t)  + K 2 2 ( t )  + K 2 5 ( t )  
where s u b s c r i p t  5 d e n o t e s  t h e  government .  
F o r  commercial  a g r i c u l t u r e  and  t h e  i n d u s t r i a l  s e c t o r ,  v a r -  
i a t i o n s  i n  t h e  s t o c k  of c a p i t a l ,  k ,  are a  f u n c t i o n  o f  g r o s s  i n -  
ves tmen t ,  minus d e p r e c i a t i o n .  Then, 
. - -  
> 
where K i j ( , )  ( 0 ,  and K i s  t h e  d e p r e c i a t i o n  ra te  assumed t o  b e  
e q u a l  f o r  a l l  s e c t o r s .  T h e r e f o r e :  
On t h e  o t h e r  hand,  v a r i a t i o n s  o f  c a p i t a l  s t o c k s  i n  s u b s i s -  
t a n c e  a g r i c u l t u r e  depend upon wha teve r  i n v e s t m e n t  t h e  p e a s a n t s  
a r e  a b l e  t o  r e a l i z e  t h e m s e l v e s ,  and more i m p o r t a n t ,  wha tever  i n -  
ves tment  is  r e a l i z e d  by t h e  p u b l i c  s e c t o r .  Then: 
T h e r e f o r e  
- 
- 
K33 ( t )  - I 3 3 ( t )  - K K 3 3  ( t )  
where ,  a s  b e f o r e ,  > i j  ( t )  7 
T o t a l  i n v e s t m e n t ,  i n  o u r  model, i s  e q u a l  t o  t o t a l  s a v i n g s .  
S a v i n g s  S j ( t ) '  i n  each  s e c t o r ,  a r e  e q u i v a l e n t  t o  t h e  sum o f  sav-  
C i n g s  r e a l i z e d  by c a p i t a l i s t s ,  S and by l a b o r  S 1 j ( t ) '  j  ( t )  ' There-  
f o r e :  
and 
Each economic a g e n t  i s  assumed t o  s a v e  a  f i x e d  f r a c t i o n ,  s ,  
o f  t o t a l  d i s p o s a b l e  income Y ( t )  . T h e r e f o r e :  
and 
D i s p o s a b l e  income i s  d e f i n e d  a s  t o t a l  income a c c r u i n g  t o  a 
p e r s o n  n e t  o f  t a x e s .  Then, f o r  commerc ia l  a g r i c u l t u r e ,  w e  have:  
- = [. 
Y2 ( t )  2  ( t)  Y2 ( t )  L2 ( t)  1 [I - r:] 
where i j (t)  a r e  t h e  i n t e r e s t  r a t e s  which c a n  b e  d e r i v e d  from 
e q u a t i o n s  1  a n d  3 a s :  
i l  ( t)  = (5 I t ) )  (A1 ( t i  %)(XI ( t l )  [ * * * * 1  +( X l  (t)  ( t )  
and  
1 
a 2  - 1 
i2 ( t )  = ( I  k K k 2  J - I  (X2 ( t l  K 2  ( t )  ik 
t h e  r e n t  r a t e s  a c c r u i n g  t o  l a n d l o r d s ,  ( t)  ' i s  d e f i n e d  a s  
C 1  
and f i n a l l y ,  r 2  a n d  r 2  d e n o t e  t a x  r a t e s  f o r  c a p i t a l  and  wage i n -  
come, r e s p e c t i v e l y .  
S i m i l a r l y ,  f o r  t h e  i n d u s t r i a l  s e c t o r  w e  have :  
F o r  s u b s i s t e n c e  a g r i c u l t u r e ,  d i s p o s a b l e  income i s  d e f i n e d  
as 
The q u e s t i o n  o f  how s a v i n g s  are a l l o c a t e d  t o  e a c h  o f  t h e  
s e c t o r s  i n  t h e  form o f  i n v e s t m e n t  h a s  l o n g  a t t r a c t e d  e c o n o m i s t s '  
a t t e n t i o n  ( K e l l e y ,  e t  a l . ,  1 9 7 2 ) .  S i n c e  Mexican c a p i t a l  m a r k e t s  
b e a r  a  c o n s i d e r a b l e  d e g r e e  o f  i m p e r f e c t i o n  ( S o l i s ,  1 9 7 0 ) ,  it i s  
n o t  r e a s o n a b l e  t o  a d o p t  a  p u r e l y  n e o c l a s s i c a l  mechanism. I n s t e a d  
w e  p o s i t  a n  a l l o c a t i o n  p r o c e s s  which i s  a  m i x t u r e  o f  exogenous  
a n d  m a r k e t  g u i d e d  d e c i s i o n  (Yap, 1976a)  . Then,  
- 
S l  ( t )  51 = I 1  ( t )  11 ( t)  ( 4 2 )  
where c 1  i s  g i v e n  exogenous ly  and t a k e s  t h e  v a l u e  0 < c 1  < 1 .  
The rest  o f  t h e  f u n d s  ( 1  - c l )  a r e  a l l o c a t e d  among commerc ia l  ag- 
g r i c u l t u r e  o r  i n d u s t r i a l  s e c t o r s  a c c o r d i n g  t o  t h e  d i f f e r e n t i a l  i n  
i n t e r e s t  r a t e s .  Thus,  
(1 - ~ l ) ( i ~  ( t))  s1 ( t )  = p 1  ( t)  I 2 1  ( t)  
where 
S i m i l a r l y  : 
where t2  i s  e x o g e n o u s l y  g i v e n  a n d  t a k e s  t h e  v a l u e  0 < E 2  < 1 .  
The r e m a i n i n g  f u n d s  ( 1  - C 2 ) ,  a r e  a l l o c a t e d  t o  e i t h e r  sector by 
means o f :  
where 
Whatever  s a v i n g s  a r e  g e n e r a t e d  i n  s u b s i s t e n c e  a g r i c u l t u r e  a r e  en-  
t i r e l y  i n v e s t e d  i n t o  t h e  same sector.  T h a t  is:  
- 
- 
S3 ( t )  - P l  (t)  I 3 3 ( t )  * 
A t  t h e  p r e s e n t  s t a g e ,  t h e  model i n c l u d e s  a  p u b l i c  s e c t o r  
whose f u n c t i o n  i s  t o  p r o v i d e  one  a d d i t i o n a l  s o u r c e  o f  inves tment  
and cornsumption demand. By t a x i n g  incomes and by consuming, t h e  
p u b l i c  s e c t o r  i s  i n  t h e  p o s i t i o n  of  modify ing consumption and i n -  
ves tment  p a t t e r n s  a s  w e l l  a s  t r a n s f e r r i n g  f u n d s  from s e c t o r  t o  
s e c t o r  and from urban  t o  r u r a l  a r e a s  o r  v i c e  v e r s a .  The p u b l i c  
s e c t o r  budget  e q u a t i o n  is  e x p r e s s e d  a s :  
- 
'1 (t)  1i5( t )  i= 1 - D5 ( t)  
I\ 
where T~ a r e  t h e  i n d i r e c t  t a x  r a t e s  on consumption,  and D 
t ( t )  i s  
t h e  t o t a l  v a l u e  o f  government consumption of  goods and s e r v i c e s  
and i s  assumed t o  be a  f u n c t i o n  o f  t h e  r a t e s  o f  growth o f  t o t a l  
p o p u l a t i o n  i n  b o t h  urban and r u r a l  a r e a s .  Thus, 
(48)  
The o r i g i n  of t o t a l  government consumption i s ,  i n  t u r n ,  a l l o c a t e d  
t o  e a c h  one  o f  t h e  s e c t o r s  i n  a  p r o p o r t i o n a l  way 
4 
where 0 < pi < 1 and pi = 1 . 
i= 1
P u b l i c  i n v e s t m e n t  i n  Mexico h a s  a t  t i m e s  been complementary 
and a t  t i m e s  been a  s u b s t i t u t e  f o r  p r i v a t e  i n v e s t m e n t .  Using 
Hirshman's  t e rmino logy ,  t h e  Mexican government h a s  been bo th  a  
f o l l o w e r  and a  l e a d e r  i n  inves tment  p r o j e c t s .  T h i s  i s  c a p t u r e d  
i n  t h e  f o l l o w i n g  f o r m u l a t i o n :  
P - 1  ( t )  I 3 5 ( t )  - 5 9 ( t )  + $ 0 1 3 3 ( t - 1 )  + < I  1  '35( t -1 )  
where < , < 7 ,  and t e n d  t o  v a r y  w i t h  t i m e ,  and t h e  r a t e  of  5 9  
v a r i a t i o n  i s  g i v e n  exogenously .  
The i n t r o d u c t i o n  o f  t h e s e  b e h a v i o r a l  a s sumpt ions  on s e c t o r a l  
t r a n s f e r e n c e s  o f  c a p i t a l ,  a l l o w s  f o r  one  v e r y  i m p o r t a n t  way o f  
d e t e r m i n i n g  t h e  r o l e  o f  a g r i c u l t u r a l  development  on i n d u s t r i a l i z -  
a t i o n ,  t o  t h e  e x t e n t  t h a t  r u r a l - a g r i c u l t u r a l  p r o f i t s  a r e  channel -  
ed t o  t h e  u r b a n - i n d u s t r i a l  a c t i v i t i e s .  F o r  t h e  Mexican c a s e ,  
t h i s  seems t o  have been o f  some impor tance :  
... t h e  s t r a t e g y  o f  a g r i c u l t u r a l  m o d e r n i z a t i o n  imple-  
mented by Post-Cardenas Governments i s  g e n e r a l l y  c r e d i t e d  
w i t h  s e r v i n g  i n d u s t r i a l i z a t i o n  th rough  g e n e r a t i n g  v e r y  
l a r g e  p r o f i t s  from fa rming ,  which c o u l d  be  t r a n s f e r r e d  o u t  
of  a g r i c u l t u r e  toward i n v e s t m e n t  i n  t h e  secondary  and 
t e r t i a r y  s e c t o r s ,  t h r o u g h  t h e  banking system. According 
t o  t h e  f i n d i n g s  o f  t h e  C I D A  r e p o r t ,  a  f i f t h  of  a l l  t h e  re- 
s o u r c e s  hand led  by banks between 1942 and 1962 came from 
t h e  a g r i c u l t u r a l  s e c t o r ,  w h i l e  amounts e q u a l  t o  o r  g r e a t e r  
t h a n  d e p o s i t s  a t t r i b u t a b l e  t o  farming w e r e  r e t u r n e d  t o  t h a t  
s e c t o r  i n  o n l y  n i n e  o f  t h e  twen ty  y e a r s  s t u d i e d .  
( H e w i t t  d e  A l c a n t a r a ,  1976,  p.  11 6 )  . 
Besides i n v e s t m e n t  demand, t h e  model i n c l u d e s  a  commodity 
demand s y s t e m  f o r  e a c h  one  o f  t h e  economic a g e n t s  c o n s i d e r e d .  The 
demand s y s t e m  u s e d  h e r e  i s  t h e  well-known L i n e a r  E x p e n d i t u r e  Sys-  
t e m  (LES) . ( S e e  P o l l a c k  and  Wales ,  1969; and  L l u c h  e t  a l . ,  1977 
f o r  an e x p o s i t i o n . )  T h i s  f a m i l y  o f  demand f u n c t i o n s  i s  w e l l  s u i t -  
e d  t o  t h e  a n a l y s i s  o f  t h e  E n g e l ' s  e f f e c t  which i s  c l a i m e d  t o  t a k e  
p l a c e  d u r i n g  t h e  p r o c e s s  o f  deve lopment  (see K e l l e y  e t  a l . ,  1 9 7 2 ) .  
Demand f o r  e a c h  commodity i s  a  f u n c t i o n  o f  r e l a t i v e  p r i c e s  and  
d i s p o s a b l e  income. The s y s t e m  r e q u i r e s  a t  l e a s t  t h e  consumpt ion  
o f  a  b u n d l e  o f  goods  which  are c o n s i d e r e d  e s s e n t i a l .  W e  assume 
t h a t  a  minimum amount o f  s m a l l  s c a l e  a g r i c u l t u r a l  o u t p u t ,  b3,  i s  
r e q u i r e d  as e s s e n t i a l .  
E x p r e s s e d  i n  t e r m s  o f  i n d u s t r i a l  goods ,  t h e  demands are g i v -  
* 
e n  by  t h e  f o l l o w i n g  e i g h t  e q u a t i o n s  
*For  a  m a t h e m a t i c a l  d e r i v a t i o n  o f  t h e  demand f u n c t i o n s  see Ap-  
p e n d i x  C .  
A 1 
T 4  '4 ( t)  D 4 j  ( t)  = a1 4  j [(I - .:) y1 j ( t)  - p3(,, b3 1 
C 
where 
, and a' a r e  pa ramete rs  a s s o c i a t e d  w i t h  t h e  consumption i j 
t h  t h  o f  t h e  i- good by c a p i t a l i s t s  and workers o f  t h e  j- s e c t o r  res- 
h 
p e c t i v e l y *  and -ci a r e  t h e  t a x  r a t e s  on consumption. 
Observe t h a t  t h e  v a l u e  o f  t h e  minimum consumption r e q u i r e -  
ment v a r i e s  a s  t h e  r e l a t i v e  p r i c e  P 3 (t) v a r i e s  th rough  t i m e .  F o r  
t h e  p r e s e n t ,  it i s  assumed t h a t  a l l  incomes a r e  g r e a t e r  t han  t h e  
* 
v a l u e  o f  t h i s  e s s e n t i a l  requirement .  Also f o r  t h e  p r e s e n t ,  de- 
mand f u n c t i o n s  f o r  c a p i t a l i s t s  a r e  s p e c i f i e d  d i f f e r e n t l y  depend- 
i n g  on whether  they  belong t o  t h e  r u r a l  o r  urban a r e a s .  However, 
t h i s  may n o t  be  t h e  c a s e ,  and on ly  one se t  of  paramete rs  a r e  re l -  
evan t .  Th i s  f a c t o r  w i l l  b e  c o r r e c t e d  du r ing  t h e  implementa t ion 
o f  t h e  model. F i n a l l y ,  o u t p u t  of  t h e  i n fo rma l  s e c t o r  is  exc lu-  
s i v e l y  consumed i n  urban a r e a s .  
* I f ,  when s i m u l a t i n g ,  t h i s  p roves  t o  be u n t r u e ,  a  mechanism, 
perhaps  a  t r a n s f e r  o f  p u b l i c  funds ,  w i l l  be  used a s  a  d e v i c e  
f o r  c o r r e c t i o n .  
The s p e c i f i c a t i o n  o f  t h e  demand f u n c t i o n s  a l l o w s  u s ,  f i n a l l y ,  
t o  c l o s e  t h e  sys tem.  Thus, 
Model E x t e n s i o n s  
Although o u r  model-economy h i g h l i g h t s  t h e  main a s p e c t s  o f  
t h e  Mexican economy, t h e r e  i s  s t i l l  room f o r  some e x t e n s i o n s  
which c o u l d  h e l p  u s  i n  g e t t i n g  c l o s e r  t o  Mexican economic r e a l -  
i t y .  Some o f  t h e s e  e x t e n s i o n s  a r e  l i s t e d  i n  what  f o l l o w s .  
S k i l l e d  v e r s u s  u n s k i l l e d  l a b o r  
A t  t h e  p r e s e n t  s t a g e ,  t h e  model i n c l u d e s  o n l y  o n e  homoge- 
neous  l a b o r  f a c t o r .  However, i n  o r d e r  t o  c a p t u r e  some o f  t h e  i n -  
come d i s t r i b u t i o n  e f f e c t s  a s s o c i a t e d  w i t h  economic development  
one  s h o u l d  have a t  l e a s t  two c a t e g o r i e s  o f  l a b o r ,  t h a t  i s ,  s k i l -  
l e d  and u n s k i l l e d  l a b o r .  These two t y p e s  o f  l a b o r  s h o u l d  e n t e r  
t h e  p r o d u c t i o n  p r o c e s s  a s  d i f f e r e n t  f a c t o r s  w i t h  d i f f e r e n t  r e -  
munera t ion .  T h i s  d i v i s i o n  s h o u l d  e n r i c h  o u r  u n d e r s t a n d i n g  o f  
t h e  r u r a l - u r b a n  m i g r a t i o n  p r o c e s s  a s  w e l l  a s  t h e  f u n c t i o n i n g  o f  
t h e  urban d u a l  l a b o r  market .  
P u b l i c  S e r v i c e s  
A c t i v i t i e s  p e r t a i n i n g  t o  t h e  p u b l i c  s e c t o r  i n  o u r  model a r e  
r e s t r i c t e d  t o  t a x a t i o n ,  consumption,  and inves tment .  However, 
t h e  p r o d u c t i o n  of p u b l i c  s e r v i c e s  such a s  e d u c a t i o n  and h e a l t h ,  
a r e  i m p o r t a n t  government a c t i v i t i e s  a s  w e l l .  These c o u l d  be  rep-  
r e s e n t e d  i n  o u r  model-economy by s p e c i f y i n g  a n o t h e r  p r o d u c t i o n  
f u n c t i o n  u s i n g  s i m i l a r  f a c t o r s  of  p r o d u c t i o n  and d i f f e r e n t  pos- 
s i b i l i t i e s  o f  s u b s t i t u t i o n .  The i n t r o d u c t i o n  o f  p u b l i c  s e r v i c e s  
c o u l d  p r o v i d e  us w i t h  t h e  o p p o r t u n i t y  of endogen iz ing  some o f  t h e  
t e c h n o l o g i c a l  p r o g r e s s  a c c r u i n g  t o  l a b o r .  
I n t e r n a t i o n a l  Trade  
Our model o f  t h e  Mexican economy i s  a  c l o s e d  model,  where 
a l l  p r i c e s  o f  goods a r e  de te rmined  endogenously w i t h i n  t h e  sys tem.  
T h i s  was chosen t o  s i m p l i f y  o u r  f i r s t  approx imat ion  o f  t h e  prob- 
l e m .  However, Mexico be longs  t o  a  l a r g e  se t  o f  economies t h a t  
e x p o r t  raw m a t e r i a l s  and impor t  manufac tu r ing  goods.  A s  such,  
Mexico ( a t  l e a s t  u n t i l  v e r y  r e c e n t l y )  h a s  been a  " p r i c e  t a k e r "  
and h a s  been u n a b l e  t o  i n f l u e n c e  i n t e r n a t i o n a l  p r i c e s  of t h e  goods 
t h a t  a r e  e x p o r t e d  o r  impor ted .  For  o u r  purpose ,  t h i s  would imply 
t h a t  t h e  p r i c e  o f  a g r i c u l t u r a l  goods i n  terms o f  manufac tu r ing  
goods a r e  g i v e n  exogenously .  T h i s  can b e  c a p t u r e d  b y . o p e n i n g  t h e  
model t o  i n t e r n a t i o n a l  t r a d e .  
Energy S e c t o r  
The f u t u r e  e x p l o i t a t i o n  of r e c e n t  o i l  r e s e r v e  d i s c o v e r i e s  i n  
Mexico w i l l  undoubtedly  a f f e c t  t h e  p a t t e r n  of development  and ur-  
b a n i z a t i o n .  State-owned o i l  r e s o u r c e s  can  b e  c h a n n e l l e d  t h r o u g h  
i n v e s t m e n t ,  s u b s i d i e s ,  and consumption t o  d i f f e r e n t  s e c t o r s  and 
r e g i o n s  o f  t h e  Mexican economy. The model can  b e  e x t e n d e d  t o  i n -  
c l u d e  an energy  s e c t o r  by s p e c i f y i n g  a n o t h e r  p r o d u c t i o n  f u n c t i o n  
and u s i n g  t h e  same i n p u t s  under  d i f f e r e n t  t e c h n o l o g i c a l  c o n s t r a i n t s .  
Another  way i n  which o u r  model-economy w i l l  b e  a l t e r e d  i s  by i n -  
c l u d i n g  t h e  o u t p u t  of  t h i s  e n e r g y  s e c t o r  a s  one  more i n p u t  i n  t h e  
p r o d u c t i o n  p r o c e s s  o f  o t h e r  s e c t o r s .  
CONCLUSIONS 
Based on t h e  h i s t o r i c a l  a n a l y s i s  of t h e  Mexican economy, w e  
have been a b l e  t o  c o n s t r u c t  what w e  c a l l  a  b a s i c  Model o f  Urban- 
i z a t i o n  and Economic Development. The model b e l o n g s  t o  t h e  gen- 
e r a l  e q u i l i b r i u m  t y p e  o f  models ,  where p r o d u c t i o n  a s  w e l l  a s  
demand a s p e c t s  a r e  h i g h l i g h t e d .  However, o u r  model-economy i n -  
c l u d e s  s e v e r a l  marke t  i m p e r f e c t i o n s  and t h e o r e t i c a l  c o n c e p t s  
p e c u l i a r  t o  t h e  Mexican c a s e ,  such a s  a g r i c u l t u r a l  d u a l i t y ;  an  
e x p l i c i t  m i g r a t i o n  p r o c e s s ;  an  a c t i v e  p u b l i c  s e c t o r ;  and an  i m -  
p e r f e c t  c a p i t a l  marke t .  
N e v e r t h e l e s s ,  w e  a r e  aware o f  t h e  f a c t  t h a t  t h e  b a s i c  model 
i s  s u s c e p t i b l e  t o  v a r i o u s  m o d i f i c a t i o n s  and e x t e n s i o n s  such a s  
t h e  d i v i s i o n  between s k i l l e d  and u n s k i l l e d  l a b o r ;  t h e  p r o d u c t i o n  
o f  p u b l i c  goods;  t h e  i n c l u s i o n  of i n t e r n a t i o n a l  t r a d e ;  and t h e  
s p e c i f i c a t i o n  o f  a n  energy  s e c t o r .  T h i s  w i l l  e n r i c h  t h e  model 
and add more r e a l i s m  t o  o u r  a n a l y s i s .  
N o t w i t h s t a n d i n g ,  t h e  model a t  i t s  p r e s e n t  s t a g e  i s  a  con- 
v e n i e n t  framework f o r  t h e  e v a l u a t i o n  of  v a r i o u s  p o l i c i e s .  I n  
p a r t i c u l a r ,  w e  a r e  a b l e  t o  d e t e r m i n e  what t h e  e f f e c t s  a r e  on 
t h e  o v e r a l l  economic development  of changes  i n  p o p u l a t i o n  growth;  
r u r a l - u r b a n  m i g r a t i o n ;  p u b l i c  inves tment ;  p u b l i c  consumption;  
t e r m s  of  t r a d e  between s e c t o r s ;  p r i c i n g  sys tems ;  and t a x a t i o n  
p a t t e r n s .  I t  i s  a l s o  p o s s i b l e  t o  d e t e c t  i n  a  g e n e r a l  way t h e  
e f f e c t s  o f  i n t e r n a t i o n a l  m i g r a t i o n  o n  t h e  Mexican economic de-  
velopment .  Although w e  do n o t  i n c l u d e  a  f o r e i g n  s e c t o r  demand- 
i n g  l a b o r ,  t h e  problem can b e  a n a l y z e d  a s  a n  a l t e r n a t i v e  s c e n a r i o  
where i n m i g r a t i o n  t o  t h e  c i t i e s  i s  reduced o r  i n c r e a s e d  exogen- 
o u s l y .  
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APPENDIX A 
A P P E N D I X  A 
T a b l e  A . 1 .  M e x i c a n  T o t a l ,  U r b a n ,  and R u r a l  P o p u l a t i o n  
( T h o u s a n d s ) .  
Source: U n i k e l ,  L .  e t  a l .  ( 1 9 7 6 )  p. 2 7 .  
T a b l e  A . 2 .  A n n u a l  A v e r a g e  R a t e  of Popu la t i on  G r o w t h  
( P e r c e n t a g e s ) .  
96 
8 9 . 5  
8 8 . 3  
85 .3  
82 .5  
8 0 . 0  
72 .0  
63 .5  
5 5 . 1  
YEAR 
1 9 0 0  
1 9 1 0  
1 9 2 1  
1 9 3 0  
1 9 4 0  
1 9 5 0  
1 9 6 0  
1 9 7 0  
Source:  T a b l e  A . 1 .  
URBAN 
P O P U L A T I O N  
1 4 3 4  
1 7 8 3  
2 1 0 0  
2 8 9 1  
3 9 2 8  
72  10  
1 2 7 4 7  
2 2 0 0 4  
TOTAL 
P O P U L A T I O N  
1 3 6 0 7  
1 5 1 6 0  
1 4 3 3 5  
1 6 5 5 3  
1 9 6 4 9  
2 5 7 7 9  
3 4 9 2 3  
4 9 0 5 0  
RURAL 
P O P U L A T I O N  
1 .7  





11 .7  
1 4 . 7  
1 7 . 5  
20 .0  
2 8 . 0  
36 .5  
44.9 
URBAN 
P O P U L A T I O N  
6.3 
5 .9  
5 .6  
6 . 0  
YEARS 
1 9 4 0 - 1  950  
1 9 5 0 - 1 9 6 0  
1 9 6 0 - 1 9 7 0  
1 9 4 0 - 1 9 7 0  
RURAL 
P O P U L A T I O N  
1 2 1 7 3  
1 3 3 3 7  
1 2 3 3 5  
1 3 6 6 2  
1 5 7 2 1  
1 8 5 6 9  
2 2 1 7 6  
2 7 0 4 6  
TOTAL 
P O P U L A T I O N  
2 . 8  
3 . 1  
3 . 5  
3 . 1  
Table A.3. Gross Domestic Product Per Capita. 
Source: Banco de Mexico ( 1 9 7 8 )  p. 31.  
1 
Year 
1 9 4 0  
1 9 4 5  
1 9 5 0  
1 9 5 5  
1 9 6 0  
1 9 6 5  
1 9 7 0  
Gross Domestic Product 
Per Capita 
2 3 7 6  
2 8 1  0 
3 2 3 0  
3 7 2 1  
4 3 0 1  
5 1  3 4  
6 0 4 2  
Annual Average Rate 
of Growth of GDP/PC 
--- 
3 .4  
2 . 8  
2 .9  
2 . 9  
3.6 
3.3 
Gross Domestic Product 
Millions of 1 9 6 0  Pesos 
4 6 6 9 3  
62608  
8 3 3 0 4  
1 1 1 6 7 1  
1 5 0 5 1  1  
2 1 2 3 2 0  
2 9 6 6 0 0  
Population 
( 0 0 0 )  
1 9 6 5 3  
2 2 2 8 3  
2 5 7 9 1  
3 0 0 1  1  
3 4 9 9 4  
4 1 3 5 8  
4 9 0 9 0  
3 0 
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T a b l e  A.6. G r o s s  Domes t i c  P r o d u c t  and  E c o n o m i c a l l y  A c t i v e  
P o p u l a t i o n  by S e c t o r .  
M i l l i o n s  o f  1960 P e s o s  
Thousands  .~ o f  P e r s o n s  
t 
PRIMARY SECTOR 
o u t p u t  l 
Labor  F o r c e 2  
O u t p u t  P e r  Worker 
SECONDARY SECTOR 
o u t p u t  l 
Labor  F o r c e 2  
O u t p u t  P e r  Worker 
TERTIARY SECTOR 
o u t p u t  l 
Labor  F o r c e 2  
O u t p u t  P e r  Worker 
GROSS DOMESTIC PRODUCT 
o u t p u t  l 
Labor  F o r c e 2  
O u t p u t  P e r  Worker 
* F i g u r e s  a d j u s t e d  by O s c a r  A l t i m i r  a s  c i t e d  i n  Alba-Hernandez 
~ r a n c i s c o  ( 1 9 7 6 ) .  
S o u r c e :  E l a b o r a t e d  f r o m  f i g u r e s  i n  T a b l e  A.7 a n d  l a b o r  f o r c e  























































T a b l e  A . 7 .  Sectora l  P r o d u c t i v i t y  G r o w t h .  
Source:  T a b l e  A . 6 .  
YEAR 
1 9 4 0  
1 9 5 0  
1 9 6 0  
1 9 7 0  
T a b l e  A.8. A v e r a g e  A n n u a l  R a t e  of G r o w t h  of Sectora l  
G r o s s  D o m e s t i c  O u t p u t  P e r   worker^ 
TOTAL 
1 0 0 . 0  
1 2 5 . 2  
1 8 6 . 8  
2 9 0 . 7  
Source:  T a b l e  A. 6. 
PRIMARY 
SECTOR 
1 0 0 . 0  
138 .8  
200 .8  
2 7 4 . 2  
YEAR 
1 9 4 0 / 1 9 5 0  
1 9 5 0 / 1 9 6 0  
1 9 6 0 / 1 9 7 0  




3 . 8  
3 . 2  
3.4 
TOTAL 
2 . 3  
4.1 
4.5 
3 . 6  
SECONDARY 
SECTOR 
1 0 0 . 0  
104 .7  
1 4 2 . 5  
225 .4  
! 
T E R T I A R Y  
SECTOR 
1 0 0 . 0  
1 0 5 . 3  
1 3 0 . 2  
1 7 0 . 9  
SECONDARY 
SECTOR 
0 .5  
3 .1  
4.7 
2 . 7  
T E  RT I RAY 
SECTOR 
0 . 5  
2 .1  
2 .8  
1 .8  
T a b l e  A.9.  Gross F i x e d  I n v e s t m e n t  i n  M e x i c o  
( C u r r e n t  P r i c e s / M i l l i o n s  o f  P e s o s ) .  
S o u r c e :  Banco  d e  M e x i c o  S.A. ( 1 9 7 8 )  p. 
T a b l e  A. lO.  Gross F i x e d  I n v e s t m e n t  as  a P e r c e n t a g e  









S o u r c e :  Banco D e  Mexico ( 1  978)  p. 
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51 . O  
5 0 . 0  
5 0 . 4  
6 8 . 3  
6 7 . 2  
6 3 . 2  










49 .0  
50.0  
49 .6  
31 .7  
3 2 . 8  
3 6 . 8  



























7 . 6  
8 . 8  
1 3 . 5  
1 6 . 4  
1 7 . 0  
1 7 . 6  
. 1 9 . 7  
PUBLIC 
3 . 7  
4 . 4  
6 . 7  
5 . 2  
5 . 6  
6 . 5  
7 . 3  
PRIVATE 
3 . 9  
4 . 4  
6 . 8  
1 1 . 2  
1 1 . 4  
1 1 . 1  
1 2 . 4  
- 
Table A. 1 1 .  Public Investment by Sector of Destination 
(Millions of Pesos) - 
*Includes Administration, Defense and Communications 
Source: Banco de Mexico (1978) p. 38. 
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3 3  
39 
29 
2 2  
4 1  100.0 3198 1 25 
T a b l e  A.13.  A n n u a l  R a t e  o f  Employment  G r o w t h  b y  S e c t o r  
( P e r c e n t a g e s ) .  
T a b l e  A.14.  M e x i c a n  Gross D o m e s t i c  P r o d u c t  p e r  E c o n o m i c a l l y  
A c t i v e  P e r s o n  i n  R u r a l  a n d  U r b a n  A r e a s  
( I n d i c e s  C o u n t r y w i d e  P r o d u c t i v i t y  = 1 0 0 )  . 
i 
S o u r c e :  T a b l e  A.6.  
TERTIARY 
SECTOR 
5 . 2  
4 . 2  
4 . 0  
YEAR 
1 9 4 0  
1 9 5 0  
1 9 6 0  
1 9 7 0  
SECONDARY I 
SECTOR 
6 . 1  
3 . 8  







2 . 4  
0 . 3  




0 . 3 0  
0 . 3 3  
0 . 3 2  




2 . 3 3  
1 . 9 4  
1 . 6 6  







T a b l e  A. 15.  D i s t r i b u t i o n  o f  Household Income i n  Mexico 
( P e r c e n t a g e ) .  
Source :  G o l l a s  (1978)  Pa 7 7 ,  
T a b l e  A.16. Components of Coun t rywide  I n e q u a l i t i e s  of 
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3 . 4  
3 . 8  
4 . 4  
4 . 8  
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2 .2  
2 .8  
3 . 3  
3 . 9  
4 . 5  
5 .5  
6 . 3  
8 . 6  
13 .6  





6 . 1  
9 . 9  
1 4 . 3  
1 9 . 1  
24 .6  
3 1 . 6  







5 .0  
8 . 3  
1 2 . 2  
16.7 
22.2 
2 8 . 5  
3 7 . 1  
50.7 
100.0 
I n e q u a l i t y  w i t h i n  
R u r a l  A r e a s  
11 
Countrywide  
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2.2 
3 . 2  
13 .7  
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5 . 2  
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The t e c h n i q u e  u s e d  i n  t h e  e s t i m a t i o n  o f  t h e  o u t p u t  g r o w t h ' s  
s h a r e  o f  p o p u l a t i o n  m o b i l i t y  i s  v e r y  s i m p l e  b u t  h e l p f u l  i n  i n d i -  
c a t i n g  what  t h e  c o n t r i b u t i o n  o f  r u r a l - u r b a n  m i g r a t i o n  h a s  meant  
* 
i n  t h e  deve lopmen t  of Mexico. 
D e f i n e :  
Y i j  : V a l u e  added  i n  s e c t o r  i a t  p e r i o d  j 
Ni j : Employment i n  s e c t o r  i a t  p e r i o d  j 
A : P r i m a r y  s e c t o r  
M : Secondary  S e c t o r  
S  : T e r t i a r y  S e c t o r  
where YT i s  G r o s s  Domest ic  P r o d u c t  f o r  t h e  whole economy. Then,  
p r o d u c t  p e r  c a p i t a  i s  d e f i n e d  a s :  
D e f i n e  a l s o :  
* T h i s  t e c h n i q u e  was u s e d  by Reynolds  (1970)  p.  67.  Here w e  re- 
p r o d u c e  it u s i n g  t h e  r e c e n t l y  r e v i s e d  d a t a  o f  t h e  Banco d e  
Mexico p r e s e n t e d  i n  T a b l e  A .  6. 
- 6 8  - 
T h e n ,  
s u c h  t h a t :  
YT(tCn) = A a  + AAa + AAa + AAAa + Mm + AmM 
N~ ( t + n )  
+ AMm + AMAm + S s  + sAS + SAs + A S A s  
T h e r e f o r e :  
Y~ 'T ( t + n )  - - = AAa + AMm + A S S  Sectoral fac tors  
N~ ( t + n )  N~ 
+ AaA + A m M  + Ass ) S h i f t  fac tors  
+ AaAA + AmAM + A s A S  ) C o m b i n e d  fac tors  
Table B.1. Shares of income and labor  f o r c e  by s e c t o r  
Source: Table A. 6 .  
Table B.2. V a r i a t i o n s  of sha res  of income and 
l abor  f o r c e  by s e c t o r  
Source: Table A.1. 
E s t i m a t i o n  of P r o d u c t i v i t y  C h a n g e s  1940-1950  
R e a l  T o t a l  P r o d u c t i v i t y  C h a n g e  2012  
P r i m a r y  Sector 
A A a  
A a A  
AaAA 




T e r t i a r y  Sector 
A S S  
ASS 
A s A S  
E s t i m a t e d  T o t a l  C h a n g e  i n  
P r o d u c t i v i t y :  1 9 5 7 . 3 7  
E s t i m a t e d  C h a n g e  i n  P r o d u c t i v i t y  
w i t h  n o  S h i f t  i n  L a b o r  F o r c e :  5 9 6  + 9 2 . 2 6  + 2 4 0 . 9 0  = 9 2 9 . 1 6  
S h a r e  of C h a n g e  i n  P r o d u c t i v i t y  1 9 5 7 . 3 7  - 9 2 9 . 1 6  = 0 .53  A t t r i b u t e d  t o  S h i f t  F a c t o r :  1 9 5 7 . 3 7  
E s t i m a t i o n  o f  P r o d u c t i v i t y  Changes 1950-1960 
R e a l  T o t a l  P r o d u c t i v i t y  Change 4903 
P r imary  S e c t o r  
Secondary  S e c t o r  
A Mm 
A rnM 
A m A M  
T e r t i a r y  S e c t o r  
E s t i m a t e d  T o t a l  Change i n  
P r o d u c t i v i t y :  4895.91 
E s t i m a t e d  Change o f  P r o d u c t i v i t y  
w i t h  no S h i f t  i n  Labor  F o r c e :  850.86 + 966.42 + 1291.20 = 310.48 
S h a r e  o f  Change i n  P r o d u c t i v i t y  4895.91 - 3 1 0 8 , 4 8  = 0 .37  A t t r i b u t e d  t o  S h i f t  F a c t o r :  4895.91 
Es t ima t io n  o f  P r o d u c t i v i t y  Changes 1960-1970 
Real  T o t a l  P r o d u c t i v i t y  Change 82 84 
Primary S e c t o r  
Secondary S e c t o r  
T e r t i a r y  S e c t o r  
Es t imated  T o t a l  Change i n  
P r o d u c t i v i t y :  
Es t imated  Change i n  P r o d uc t i v -  
i t y  w i t h  no S h i f t  i n  Labor 849.17 + 2583.68 + 2547.07 = 5979.92 
Force  
S h a r e  o f  Change i n  P r o d u c t i v -  





Max U = a k  l o g  (Dk - b k )  
k= 1 
where ,  U d e n o t e s  u t i l i t y ;  Dk t h e  amount o f  good k consumed; and  
a and  bk a r e  p a r a m e t e r s .  The a s s u m p t i o n  made i s  t h a t ,  k 
F o r  t h e  s o l u t i o n  t o  t h e  p rob lem,  c o n s i d e r  t h e  f o l l o w i n g  La- 
g r a n g e  f u n c t i o n :  
n 
r. = j a, l o g  (Dk - bk i  + i j Pk Dk - Y ]  [ . ( C .  3)  D k = l  
Then ,  t h e  f i r s t  o r d e r  c o n d i t i o n s  are  g i v e n  by: 
a n d  
From (c.4) we o b t a i n  
- 
1 D i - - -  XP, + bi I 
which ,  s u b s t i t u t e d  i n  ( C .  5) y i e l d s  
T h e r e f o r e ,  I 
From ( C .  6 )  we o b t a i n :  
Combining (C.7)  a n d  (C. 8 )  gives  u s  
Then,  
Therefore: 
RELATED PAPERS ON THE POPULATION, RESOURCES 
AND GROWTH STUDY 
Nathan Keyf i t z ,  Understanding World Models. RM-7 7-1 8. Lax- 
enburg ,  A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Applied 
Systems An a ly s i s .  
Andrei  Rogers,  M ig r a t i on ,  Urban iza t ion!  Resources and Devel- 
opment. RR-77-14. Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  Appl ied  Systems A na ly s i s .  Pub l i s he d  i n  
A l t e r n a t i v e s  f o r  Growth: The Engineer ing  and Economics 
of N a t u r a l  Resources Development e d i t e d  by H .  McMains 
and L. Wilcox. N e w  York: Wiley. 
Roman Kulikowski ,  Op t im iz a t i on  o f  Rural-Urban Development 
and M ig r a t i o n .  RM-77-14. Laxenburg, A u s t r i a :  I n t e r -  
n a t i o n a l  I n s t i t u t e  f o r  Applied Systems A na ly s i s .  Pub- 
l i s h e d  i n  Mig r a t i on  and S e t t l e m e n t :  S e l e c t e d  Essays .  
Environment and P lann ing  A 10 ( 5 )  : 1978. 
F r an s  Wi l l ekens ,  S p a t i a l  Popu l a t i on  Growth i n  Developing 
C o u n t r i e s :  With a S p e c i a l  Emphasis on t h e  Impact of  
A g r i c u l t u r e .  I n t e r n a l  Working Paper  1977. Laxenburg, 
A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  f o r  Appl ied  Systems 
A n a ly s i s .  Forthcoming. 
Henry Rempel, The Role o f  Rural-Urban Mig ra t i on  i n  t h e  U r -  
b a n i z a t i o n  and Economic Development Occur r ing  i n  Kenya. 
RM-78-12. Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  I n s t i t u t e  
f o r  Appl ied  Systems A na ly s i s .  
A l l en  K e l l e y ,  and C .  Swartz ,  The Impact o f  Family S t r u c t u r e  
on Household Dec i s ion  Making i n  Developing Coun t r i e s :  
A Case Study i n  Urban Kenya. I n t e r n a l  Working Paper .  
P u b l i s h ed  i n  t h e  Proceed ings  o f  t h e  IUSSP Conference  
on Economic and Demographic Change: I s s u e s  f o r  t h e  
198Ots. 1978. 
Donaldo C o lo s io ,  Lu i s  J. C a s t r o ,  and Andrei  Rogers,  Migra- 
t i o n ,  U r b an i za t i on  and Development: A Case S tudy  o f  
Mexico. WP-78-27. Laxenburg, A u s t r i a :  I n t e r n a t i o n a l  
I n s t i t u t e  f o r  Appl ied  Systems A n a l y s i s .  Pub l i s he d  i n  
ab r i d g ed  form i n  Memoria Cuar to  Congreso Academia 
Nacional  d e  I n g e n i e r i a ,  A.C .  October ,  1978. 
A l l en  K e l l ey ,  and J e f f r e y  Wil l iamson,  U rba n i z a t i on ,  D i s t r i -  
b u t i o n ,  and Economic Growth. Forthcoming.  
C l a r k  Reynolds,  A S h i f t - S h a r e  A na ly s i s  o f  ~ e g i o n a l  and Sec- 
t o r a l  P r o d u c t i v i t y  Growth i n  Contemporary Mexico. In -  
t e r n a l  Working Paper .  Forthcoming. 
Bruce J o h n s to n ,  Food, N u t r i t i o n ,  and Hea l th :  Development 
P r i o r i t i e s  i n  Low-Income Coun t r i e s .  Forthcoming. 
Bruce J o h n s to n ,  Socio-Economic Aspects  of  Improved Animal- 
Drawn Implements and ~ e c h a n i z a t i o n  i n  Semi-Arid E a s t  
A f r i c a .  Forthcoming.  
